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PREFACE. 

HE Authors of Original Papers and Communications in the 
present Volume are Sir George Cayley, Bart.; Mr. Acton; 

Mr. ‘Robert Lyall; T:. L.N.; W. Henry, M. D.; A. M.; N.; 
Mr. T. Sheldrake; T.LeGay Brewerton, Esq. f R.Phys S. Edin. ; 

Mr. P. Rarlow; Francis Ellis, Esqg.; W.N.; G.O.; A.B; J. Bos- 
. tock, M. D.; J. F.; C.; Mr. R Winter; G. Cumberland, {€sq. ; 

T. Forster, Esq.; L.O.C ; Mr. B, Cook; Rev. J. Blanchard; 
Dr. Clarke; J. Gough, Esq. ! 

Of Foreign Works, M. Modeste Pareletti; M. Bucholz; M. 
Hassenfratz; M. Vauquelin; M. Klaproth; M. Robiquet; M. 
C. L. Berthollet; M. Guyton-Morveau ; Prof. Proust; M. Coutelle; 
Dr. Haldat; J..B. Mollerat; Mr. W. Maclure, F. Phil. Soc. of 
Philadelphia; -—M. Descroizilles, Senr.; B.L; M. Laugier; M. 
Fourcroy; M. Theodore de Saussure; M. Prieur; M. J.C. Dela- 
metherie; M. Parmentier; M. Theodore-de Grotthuss; M. Pey- 
rard; M. Gehlen. 

And of British Memoirs abridged or extracted, Mr. Edward 
Troughton; W. Hyde Wollaston, M. D. Sec. R.S.; T. A. Knight, 
fear. F. Ro8.; H.. Davy, Esq. Sec. KR. 8. Prot. Chem. h.'1. ; 
Everard Home, Esq. F. R.S; Mr. W. Brande; G. Pearsow, M. D. 
F.R(S.; J. Miler, Esq.; W. Allen, Esq. F. R. S.; W. Hasledine 
Pepys, Esq. F.R.S.; Lieut. James Spratt, R.N.; Richard 
White Esq.; Mr. R. Porrett, jun.; Capt. W. Bolton, R. N.; Rev. 
W. Gregor. | 

The Engravings consist of 1. Figures 1, 4, 5,6, and 7, (in 
one Quarto Plate) of Mr. Troughton’s Apparatus for dividing 
Astronomical Instruments; 2. Figs. 2 and 3, of Mr. Troughton’s 
Apparatus for dividing Astronomical Instruments; 3. Diagrams 
illustrating the Art of Aerial Navigation, by Sir George Cayley, 
Bart; 4. Leaf of the Mimosa Pudica, by Mr. Robert Lyall; 5. Sir 
George Cayley on Aerial Navigation; 6. Apparatus for procuring 
Potassium ; 7. Dr. Wollaston’s refiecting Goniometer ; 8. The In- 
tervertebral Joint of the Shark; 9. Mr. Miller’s Drag for finding 
and raising the Body of a Person drowned; 10. His Reel Safe- 
guard, for the Security of a Person going to the Assistance of one, 
Drowning ; 11. His Missile Rope to be flung toa Person in Danger 
of being drowned; 12. Apparatus of Messrs. Allen and Pepys, for 
the Respiration of Gasses by Animals; 13. Lieutenant Spratt’s 
Homograph; 14. Mr. White’s improved File for Letters, Receipts, 
&c. ; 15. Diagrams illustrative of certain Properties of Solids, by 
John Gough, Ksq.; 16. Capt. W. Bolton’s Method of rigging his 
Jury Mast, and setting up a Ship’s lower Rigging. 
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ARTICLE I. 

An Account of a Method of dividing Astronomical and. other 
Instruments, by ocular Inspection ; in which the ufual Tools 

Sor graduating are not employed ; the whole Operation be- 

. ing so contrived, that no Errour can_occur but what is 
' chargeable to Vision, when assisted by the best optical 

_ Means of viewing and measuring minute Quantities. By 
Mr. Enwarp Trouentron. © Communicated by the Astro- 
nomer Royal*. 

[r dia ill, hechune me, in addressing: myself to the pivision of as- 

members of. this society upon a subject which they are go tronomical in- 
well enabled to appreciate, to arrogate to myself more than = aera 
may be assigned as my. due, for whatever of success. may 
have been the result of my long: continued endeavours, exs 

erted in prosecuting towards perfection the dividing of In- 

struments immediately subservient to the purposes of astrono- 

my. A man very naturally will set a value upon a thing, 

‘®* Philos. Trans. for 1809, p. 105. 
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ON DIVIDING INSTRUMENTS. tQ 

on which so much of his life has been expended; and I 

shall readily, therefore, be pardoned for sayimg, that con- 
sidering some attainments which I have made on this sub- 

ject as too valuable to be lost, and being encouraged also by 

the degree of attention which the Royal Society has ever 
paid to practical subjects, U feel myself ambitious of pre- 
senting them to the public through what I deem the most 
respectable channel in the world. 

The author's It was as early as the year 1775, being then apprentice to 
ci eee carly my brother, the late Mr. John Troughton, that the art of 
urned to its : : © 

dividing had becowe interesting to me; the study of as- 

tronomy was also new and fascinating; and I then formed 
the resoiution to aim-at the nicer parts. of my profession. 

His brother At the time alluded to, my brother, in the art of dividing, 

skillul in its was justly considered the rival of Ramsden; but he was 

then almost unknown beyond the narrow circle of the ma- 

thematical and optical instrument makers; for whom he 
was chiefly occupied in the division, by hand, of small as« 

tronomical quadrants, and Hadley’s sextants of large radius. 

Notwithstanding my own employment at that time was of a 

much inferior nature, yet.I closely inspected his work, and 

Defect of the tried at leisure hours on waste materials to imitate it. With 

foe Noh PS as steady a hand, and as good an eye, as young men gene- 

rally have, 1 was much disappointed at finding, that after 

4 having made two points, neat and small to my hking, I 

eould not bisect the distance between them, without en- 

larging, displaciug, or deforming them with the points of 

the compasses. This circumstance gave me an early dislike 

to the tools then in use; and orcasioned me the more un- 

easiness, as I foresaw that it was an evil which no practice, 

care, or habit could entirely cure: beam-compasses, | 

spriag-dividers, and a scale of equal parts, in short, ap- 

peared to me little better than so many sources of mis- 

chief. 

Turning sup- I had already acquired a good share of dexterity, a3 a 
posed tobe general workinan. Of the different branches of our art, that 
nearest perfec. © i : peu ' i 

of turning alone seemed to nie to border on perfection. This 

juvenile conceit, fallacious’ as Ll afterwards found it, fur- 

nished the first train of thoughts, which led to the method 

about to be described ; for it occurred to me, that if I could 
= by 

tion, 
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ON DIVIDING INSTRUMENTS. g 

by any means apply the principle of turning to the art of 
dividing instruments, the tools liable to objection might be 

dispensed with. ‘The means of doing this were first sug= Application of 
. : : a roller to 

gested by seeing the action of the perambulator, or mea- markitig divi 
suring wheel; the surface of the Earth presenting itself ag sions. 
the edge of the instrument to be divided, and the wheel of \ 
the perambulator as a narrow roller acting on that edge; . 
and hence arose an idea, that some easy contrivance might 

be devised, for marking off the revolutions and parts of the 
roller upon the instrument. Since the year above-men- 
tioned, several persons have proposed to me, as new, divid- 
ing by the roller, and I have been tuld, that it also occurred 

long ago to Hook, Sisson, und others; but, as Hatton on 

watch-making says, *‘ I do not consider the man an in- 

*‘ ventor, who merely thinks of a thing; to be an inventor, 

** in my opinion, he must act successfully upon the thought, 

« so as to make it useful.” I had no occasion, however, to 

have made an apology for acting upon a thought, which, 
unknown to me, had been previously conceived by others; 
for it will be seen in the sequel, how little the roller has to 

doin the result, and with what extreme caution it is found 

necessary to employ it. 
When a roller is properly proportioned to the radius of When most 

the circle to be divided, and with its edge made a small mate }scurates d 
ter conical, so that one side may be too great, and the other 

side too little, it may be adjusted so exactly, that it may be 
“carried several times around the circle, without the errour 

of a single second; and it acts with so much steadiness, 

that it may not unaptly be considered as a wheel and pinion 
of indefinitely high numbers. Yet, such is the imperfec- 

tion of the edges of the circle and roller, that, when worked 

with the greatest care, the intermediate parts, on a radius 

of two feet, will sometimes be unequal to the value of half 
a minute or more. After having found the terminating 
point of a quadrant or circle so permanent, although I was 
not prepared to expect perfect equality throughout, yet I 

was much mortified to find the errours so great, at least ten 
_ times as much as I expected; which fact indicated, beyond 

a doubt, that if the roller is to be trusted at all, it must only 
be trusted through a very short arc. Had there been any 

Be thing 
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Must becon- thing slippery in the action, which would have been indi- 
fined to short : 
i. cated by measuring the same part at different times differs 

ently, there would have been an end of it at once; buts 
this not beimg the case in any sensible degree, the roller 

becownes .a useful auxiliary to fill up short intervals, the 

limits of which have been corrected by more certain 
means *, 

: Bird, 

* There are two things in the foregoing account of the action of the 

‘roller, which have a tendency to excite surprise. The first is, that the 

rojler should, in different parts of its journey round the circle, measure 

Porosity of the the latter so differently. One would not wonder, however, if in taking 

metal a source the measure across a ploughed ficld, it’ should be found different to a pa- 

of errour, rallel measure t:ken upon a gravel walk; and, in my opinion, the cases 

are not very dissimilar. Porosity of the metal, in one part of fle circle 

more than in the other, must evidently have the same effect 5 brass’ un- 

hammered is always porous; and the part, which has felt the effect of 

two blows, cannot be so dense as other parts which have felt the effect of 

~ three; aid, should the edge of the circle be indented by Jarring turning, 

it would produce a visible similitude to ploughed ground: Every work- 

man must be sufficiently Upon his guard against such a palpable source 

of errour; yet perhaps with our greatest care we may not beable to avoid 

it altogether. The second is, that notwithstanding the inequality above- 

mentioned, the roller having reached the point upon the circle from which 

it set out, should perform a second, third, &c., course of revolutions, 

without any sensible deviation from its former track; this is not per 

haps so easily accounted for. I¢ must be mentioned, that the exterior 

border of the circle should be turned rounding, presenting to the roller:a 

convex edge, the radius of curvature of which is not greater than one 

tenth of an inch. Now, were the materials perfeetly inelastie and im- 

penetrable, the roller could only.tcuch the circle in a point, and in pass+ 

The roller and ing round the circle, it could only occupy a line of contact: This in 

metal to be di- practice is not the case; the circle always marks the roller with abroad 

bed de i list, and thereby shows, that there is a yielding between them to a con- 

"siderable amount. The breadth of this list is not less than one fiftieth of 

an inch; and it follows, that at least 12° of the circle’s edge maust be in 

contact at the same time; that the two surfaces yield to each other in 

_ depth, by a quantity equal to the wer. sin. of half that arc, or 1- 100th 

of an inch: and that the circle lias always hold of the roller by nearly 1° 

of the edge of the latter. Whoever has examined the surfaces of metals, 

which have rolled against each other, must have observed that peeuliar 

kind of indentation, that always accompanies their action ; and therecan 

be no doubt, that the particles of a roller, and those of the surface on 

which it acts, which mutually indent each other, will, upon a second 

course 

es 
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Bird, who enjoyed the undisputed reputation of being 
the most accurate divider of the age in which he lived, was 
the first who contrived the means how to render the usual 

divisions of the quadrant bisectional ; which property, ex- 
‘cept his being unusually careful in avoiding the effects of 

unequal expansion from change of temperature, cliefly dis- 

tmeguished his method from others who divided by hand. 

This desirable object he accomplished by the use which he 

made of a finely divided scale of equal parts. The thing 

aimed at was, to obtain a point upon the are at the highest 

‘bisectional number of divisions from 0, which in Ins eight 
feet quadrants was 1024, = 85° 20’. The extent of the 

beam compasses, with which he traced the arc upon the 
dimb of the instrament to be divided, being set off upon 

‘that arc, gave the points 0° and 60°; which, being bisected, 

gave 30° more to complete the total arc. A second order of 

bisections gave points at 15° distance from each other; but 

that which denoted 75° was most useful. Now, from the 

‘known length of the radius, as measured upon the scale, 

the length of the chord of 10° 20’ was computed, taken off 
from the scale, and protracted from 75° forwards; and the 

ichord of 4° 40’, being ascertaived in the same manner, was 
‘set off from 90° backwards, meeting the chord of 10° 20’ in 

‘the continually bisectional are of 85°20’. This point being 

found, the work was carried on by bisections, and the 

‘chords, as they became small enough, were set off beyond 
‘this point, to supply the remainder of the quadrantal are. 
_My. brother, whom I mentioned before, from mere want of 

a scale of equal parts upon which he could rely, contrived 

course begun from the same point, indent each other deeper: this is not, 

however, exactly the case in question; for, whatever of fitting might 

“have taken place between the surfaces of our toller and circle in the first 
‘revolution of the former, we should imagine would be obliterated by the 

‘fifteen turns which it must repeat over fresh ground. Experience shows, 

“however, as every one will find who tries the experiment with good 

work, that on coming round to the point of commencement, the roller 

_has the disposition to regain its former track ; for, were this not the case, 

rf although the commensurate diameters were adjusted so exactly as to be 

without sensible errour in one course, yet a less errour than that which 

_is so would become visible, when repeated through many courses. 

5 

Bird’s method 
of division. 

Mr. John 
Troughton’s 
method of di- 

br : the 
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the means of dividing bisectionally without one. His me- 
thod 1. will briefly state as follows, in the manner. in which 
it would apply to dividing a mural quadrant. The ares of 

60° and 30° give the total arc as before; and let the last are 

of 30° be bisected, also the last arc of 15°, and again the 

Jast arc of 7° 30’: the two marks next §0° will now be 82° 

30° and 86°15, consequently the point sought les between 
them. Bisections will serve us no longer; but if we divide 

this space equally into three parts, the most forward of the 
two intermediate marks will give us 85°, and if we divide 

the portion of the arc between this mark and 86° 15° also 

into three, the most backward of the two marks w:]! denote 

85°25’. Lastly, if we divide any one of these last spaces 

into five, and set off one of these fifth parts backwards from 

85° 25’, we shall have the desired point at 1024 divisions 

upon the arc from 0°. All the rest of the divisions which 

have been made in this operation, which I have called 
marks because they should be made as faint as possible, 

must be erased; for my brother would not suffer a mark 

' to remain upon the arc to interfere with his future bisec 

Smeaton’s pre- 
ference of divi- 
sion by the 
computed 
chord, 

tions. 

Mr. Smeaton, in a paper to be more particularly nbticéd 

presently, justly remarks the want of a unity of principle 

in Mr, Bird’s method; for he proceeds partly on the ground 

of the protracted radius, and partly upon that of the com- 
puted chord; which, as Smeaton observes, may or may not 

agree. Bird, without doubt, used the radius and its parts 

in order to secure an exact quadrant; but Smeaton, treat» — 

ing exactness in the total are as of little value to astronomy, 
would, in order to secure the more essential property of 
equality of division, reject the radius altogether, and proceed 
entirely upon the simple principle of the computed chord. 

Advantages of The means pursued by my brother, to reach the point which 
Mr. Jonn 
Troughton’s 
Faethod. 

terminates the great bisectional are, is the only part in 
which it differs from Bird’s method; and I think it is with- 
out prejudice, that I give 11 the preference. It is obvious, 
that it is as well calculated to procure equality of division, 
as the means suggested by Smeaton; at the same time that 
it is equal to Bird’s in securing the precise measure of the 
otal arc, It proceeds entirely upon the principle of the pro- 

tracted 
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tracted chord of 60° and its subdivision; and the uncer- 

tainty, which is introduced into the work by the sparing use 
which is made of subdivision by 3 and 5, is, in my opinion, 

likely to be much exceeded by the errours of a divided 

scale*, and those of the hand and eye, in taking off the 
computed chords, and applying them to the arc of the in- 
strument to be divided. 

‘Ramsden’s well known method of dividing by the engine Ramsden’s me- 
thod by the - 

unites so much accuracy and facility, that a better can gugine, 

hardly be wished for: and I may venture to say, that it will 
never be superseded, in the divisions of instruments of mo- 

derate radii. It was well suited to the time in which it ap- 
peared ; a time when the improvements made in nautical 

astronomy, and the growing commerce of our country, 

called for a number of reflecting instruments, which never 

could have been supplied, had it been necessary to have di- 
vided them by hand; however, as it only applies to small 
instruments, it hardly comes within the subject of this pa- 
per. 

The method of Hindley, as described by Smeaton}, I Hindley’s me- 
will venture to predict will never be put in practice for di- ree 

viding astronomical instruments, however applicable it 
might formerly have been for obtaining numbers for cut- 
ting clockwork, for which purpose it was originally intended, 

It consists of a train of violent operations with blunt tools, 

any one of which is sufficient to stretch the materials be- 
yond, or press them within their natural state of rest; and, 

although the whole is done by contact, the nature of this 

contact is such, as, I think, ought rather to have been con- 

trasted with, than represented as being similar to, the na- 

ture of the contact used in Smeaton’s Pyrometer, which 

latter is performed by the most delicate touch; and is re- 
presented, I believe justly, to be sensible to the ;7455 part 
of aninch. Smeaton has, however, acquitted himself well, 

in describing and improving the method of his friend; and - 
_ the world is particularly obliged to him for the historical 

* That Bird’s scale was not without considerable errours, will shang shown 

towards the end of this paper, 

+ Phil. Trans, for 1788, 

a part 
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part of his paper, as it contains valuable information, which 
’ perhaps no one else could have written. 

London prac- _ - The only method of dividing large instruments now prac- 
mia a trigiie tised in London, that I know of, beside my own, has not ge instru- ? 9 bee 

ments, yet, I believe, been made public. It consists in dividing by 

hand with beam compasses and spiing dividers, in the usual 

way; with the addition of examining the work by micro- 

scopes, and correcting it, as it proceeds, by pressing for- 

wards or backwards by hand, with a fine conical point, 

those dots which appear erroneous; and thus adjusting them 
to their proper places. The method adimits of considerable 

accuracy, provided the operator has a steady hand and good 

Its defects, | eye; but his work will ever be irregular and inelegant. He 
must bave a circular line passing through the middle of his 

dots, to enable him to make and keep them at an equal 

distance from the centre. The bisectional ares, also, which 

cut them across, deform them much; and, what is worse, 

the dots which require correction (about two thirds perhaps 

of the whole) will become larger than the rest, and un- 

equally so in proportion to the number of attempts, which 

have been found necessary to adjust them. In the course 
of which operation, some of them grow insufferably too 
large, and it becomes necessary to reduce them to an equal- 

ity with their neighbours. This is done with the burnisher, 

and causes a hollow in the surface, which has a very dise 

agreeable appearance. Moreover, dots which have been 

burnished up are always ill defined, and of a bad figure. 

Sir George Shuckburgh Evelyn, in his paper on the Equa- 
torial *, devominates these ‘* doubtful or bad points; and 

(considering the few places which he examines) they bear 

no inconsiderable proportion to the whole. In my opinion, 

it would be a great improvement of this method, to divide 
the whole by hand at once, and afterward to correct the 

whole; for a dot forced to its place, as above, will seldom al- — 

low the compass-point to rest in the centre of its apparent 
area; therefore other dots made from ‘hese will seircely 

ever be found in their true places. This improvement also 

prevents the corrected dots from being injured, or moved, 

* Phil. Trans. for 1793. 

by 
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by the future application of the compasses, no Bich appli- 

cation being necessary. 

I wiil now dismiss this method of dividing: with observ- Its tédiousness. 

ing, that it is tedious in the extreme, and did’ I not know 

the contrary beyond a doubt, I should have supposed it to 

have surpassed the utmost limit of human patience*. When 

I made my first essay at subdividing with the roller, I used 
this method, according to the improvement suggested above, 
of correcting a few primitive points; but even this was too 

slow for one who had too much to do. Perhaps, however, 

had my instruments been divided for me by an assistant, I 

‘might not have grudged to have paid him for the labour 

of going through the whole work by the method of adjust- 

ment; nor have felt the necessity of contriving a better 
way. 

T might now extend the account of my method of di- Mr. Edward 

viding to a great length; by relating the alterations which aot leant 

the apparatus has undergone during a long course of yearsT, . 

and the various manner of its application, before [ brought 

it to its present state of improvement; but I think I may 
save myself this trouble, for truly I do not see its use: I 

will, therefore, proceed immediately to a disclosure of the 

method, as practised on a late occasion, in the dividing of 

* At the time alluded to, the double microscopic micrometer was un- 

known to me, and I did not learn its use, for these purposes, till the 

year 1790, from General Roy’s description of the large theodolite, Pre- 

vious to that time, I had used a frame, which carried a single wire very 

near the surface to be divided; this wire was movable by a fine microme- 

‘ter screw, and was viewed by a single lens inserted in the lower end of a 

tube, which, for the purpose of taking of the parailax, was 4 inches 

long. The greatest objection to this mode of constructing the apparatus 

is, that the wire, being necessarily exposed, is apt to gather up the dust; 

yet it is preferable to the one now in use, in cases where any doubt is 

entertained of the accuracy of the plane which is to receive the divi- 

sions. 

+ The full conception of the method had occupied my mind in the 

year 1778; but as my brother could not be readily persuaded ‘to relin- 

quish a branch of the business to me in which he himself excelled, it 

was not until September 1785 that I produced my first specimen, by di- 

_ viding an astronomical quadrant of two feet radius, . 
- 

a four 
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d@esovibed. 

' Apparatus. 
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a four feet meridian circle, now the property of Stephen 
Groombridge, Esq., of Blackheath. 

The surface of the circle which is to receive the divisions, 

as well as its inner and onter edges, but especially the lat~ 
ter, should be turned in the most exact and careful man- 

ner; the reason for which will be better understood, when we 

come to describe the mode of applying the roller: and, as ne 
projection can be admitted beyond the limb, if the tele- 
scope, as is generally the case, be longer than the diameter, 

those parts which extend farther must be so applied, that they 
may be removed during the operation of dividing. Fig.1, PI.J, 

and 2, Pl. Il, represent the principal parts of the apparatus; 
Fig. 1 showing the plan, and Fig. 2 the elevation; in both 
of which the same letters of reference are affixed to corre- 

sponding parts, and both are drawn to a scale of half di- 

mensions. A A isa part of the circle, the surface of which 
is seen in the plan, and the edge is seen in the elevation. 
B B B is the main plate of the apparatus, resting with its 
four feet aaaa upon the surface of the arc; these feet, 
being screws, may be adjusted so as to take equal shares of 
the weight, and then are fastened by nuts below the plate, 

as shown in Fig. 2, CC and DD are two similar plates, 
each attached to the main plate, one above and the other 

below, by four pillars; aud in them are centred the ends 
ef the axis of the roller E. F and G are two friction 

wheels, the latter firmly fastened to B, but the former is 

fixed in an adjustable frame, by means of which adjust- 
ment these wheels and the roller E, may be made to press; 

the former on the interior, and the latter on the exterior 

edge of the circle, with an equal. and convenient force*, 
At the extremities of the axis of the roller, and attached te 

the middle of the plates C and D, are two bridges, having 
a screw in each; by meaus of which an adjustment is pro- 
sured for raising or lowering the roller respecting the edge 

* Sufficient spring for keeping the roller in close and uniform contact 

with the edge of the circle is found in the apparatus, without any par- 

ticular contrivance for this purpose; the bending of the pillars of the 

secondary frames and of the axis of the rollex chiefly supplies this pro- 

pertys 

of 
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of the circle, whereby the former, having its diameter at 

the upper edge about -001 of an inch greater than at the 

’ Joweredge (being, as before described, a little conical), it 

_ may easily be brought to the position where it will measure 

_ the proper portion of the circle. | 

_ Mach experience and thought upon the subject have The roller. 

taught me, that the roller should be equal to one sixteenth 

_ part of the circle to be divided, or that it should revolve 

once in 22°30’; and that the roller itseif should be divided 

into sixteeu parts; no matter whether with absolute truth, 

- for accuracy is not at all essential here. Each of such.di- 

‘ isions of the roller will correspond with an angle upon the © 

ircle of 1° 24°°22°5", or gigth part of the circle. This 

number of principal divisions was chosen, on account of 

‘its being capable of continual bisection ; but they do not fall 

“in with the ultimate divisions of the circle, which are intended 

‘to be equal to 5’ each. : 
The next thing to be considered is, how to make the roller Microscopes. 

“measure the circle. As two microscopes are here necessary, 
and those which I use are very simple, I will in this place 

- give a description of them. Fig. 6 is a section of the full 
size, and sufficiently explains their coustraction, aad the 
position of the glasses; but the micrometer part and man- 

ner of mounting it are better shown at H, in Fig. 1 and 2. 
‘The micrometer part consists of an oblong square frame, Micrometer. 

-which is soldered into a slit, cut at right angles in the main 

tube; another similar piece nicely fitted into the former, 
and having a small motion at right-angies to the axis of the 

microscope, has at one end a cylindrical guide -pin, and at 
the other a micrometer screw ; a spring of steel wire is also 
applied, as seen in the section, to prevent play, by keeping | 

the head of the micrometer in close contact with the fixed — 
frame. This head is divided into one hundred parts, which: 

-are numbered each way to 50; the use of which will be 

shown hereafter. A fine wire is stretched across the movable 
frame, for the purpose of bisecting fine dots. ‘Two of these 

microscopes are necessary ; also a third, which need not 
have the divided head, and must have in the movable frame 

two wires crossing each other at an angle of about 30°; this 
microscope Is shown at J, Fig.1. In the two first micro- 

meters, 

’ 
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meters, a division of the head is of the value of about 0°2”, 
and the power and distinctness such, that when great care 

is taken, a much greater errour than to the amount of one 

of these divisions cannot well be committed in setting the 
wire across the image of a well made dot. The double eye 

glass has a motion by hand, for producing distinct vision 

of the wire; and distinct vision of the dots is procured by 

similar adjustment of the whole microscope. 

The first, step towards sizing the roller is, to compute its 
diameter according to the measure of the circle, and to re- 
duce it agreeably thereto, taking care to leave it a small 

matter too large. The second step is, after having brought 

the roller into its place in the plate BB, to make a mark 
upon the surface of the circle near the edge, and a similar 

one upon the roller, exactly opposite each other; then carry 

the apparatus forward with a steady hand, until the roller 

has made sixteen revolutions. If, now, the mark upon the 

roller, by having overreached the one upon the circle, shows 
it to be much too large, take it out of the frame, and re- 
duce it by turning accordingly. When, by repeating this, 

it is found to be very near, it may be turned about -001 of 

an inch smaller on the lower edge, and so far its preparation 

is completed. The third and last step is, the use and 

adaptation of the two microscopes; one of these must take 

its position at H in Fig. 1, viewing a small well defined dot 
made for the purpose on the circle; the other, not repre- 

sented in the figure, must also be fixed to the main plate 
of Fig. 1, as near to the former as possible, but viewing one 

of the divisions on the roller.. With a due attention to each 
‘microscope, it will now be seen to the greatest exactness, 
when, by raising or depressing the roller, its commensurate 
diameter is found. | 

Fig. 3, Pl. II, isa representation of the apparatus for trans- 

ferring the divisions of the roller to the circle. It consists of 
two slender bars, which, being seen edgewise in the figure, 

have only the appearance of narrow lines; but, when looked 

at from. above, they resemble the form of the letter A. 

"Fhey are fastened to the main frame, as at W and Z, by 

short pillars, having also the off leg of the angle secured 

ia the same manner; Y is a fine conical steel point for 
making 
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making the dots, and X isa feeler, whereby the point Y 
may be pressed down with a uniform force, which force 
may be adjusted, by bending the end of the bar just above 
the point, so as to make the dots of the proper size. The 
point Y yields most readily toa perpendicular action; but 

is amply secured against any eccentric or lateral devia- 

tion. 
The apparatus, so far described, is complete for laying Primary dots. 

. our foundation, i.e. making 256 primary dots; no matter 

whether with perfect truth, or not, as was said respecting 

the divisions of the roller; precision in either is not to be 

expected, or wished; but it is of some importance, that 
they should be.all of the same size, concentric, small, and 

round, ‘They should occupy a position very near the ex-~ 

treme border of the circle, as well to give them the greatest 
radius possible, as that there should be room for the sta- 
tionary microscope and other mechanism, which will be de- 
cribed hereafter. 

It must be noticed, that there is a clamp and adjusting 
screw attached to the main plate of Fig. 1; but, as it differs 

in no respect from the usual contrivances for quick and slow 

‘motion, it has been judged unnecessary to incumber the 
-drawing with it. 

Now, the roller having been adjusted, with one micro- Method of 
scope H upon its proper dot on the_circle, and the other ™#king them 

microscope at the first division on the roller; place the ap- ; 
paratus of Fig. 3 so that the dotting point Y may stand di- 

rectly over the place which is desigaed for the beginning of 

. the divisions. In this position of things, let the feeler X be 
pressed down, until its lower end comes into, contact with 

the circle; this will carry down the point, and make the 
first impression, or primary dot, upon the circle; unclamp 

_the apparatus, and carry it forwards by hand, until another 
division of the roller comes near the wire of the microscope; 
then clamp it, and with the screw motion make the coinci- 
dence complete; where again press upon the feeler for the 
second dot: proceed in this mauner until the whele reund 

is completed. 
From these 256 erroneous divisions, by a certain course of Errours of these 

_examination, and by computation, to ascertain their absolute 40% to be a= 
certained. 

an 

I 
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and individual errours, and to form these errours into con- 

venient tables, is the next part of the process, and makes a 

very important branch of my method of dividing. 

Method of doe ‘Phe apparatus must now be taken off, and the circle 

ing this, mounted in the same manner, as it will be in the observa- 

tory. The two microscopes, which have divided heads, 

must also be firmly fixed to the support of the instrument, 
on opposite sides, and their wires’ brought to bisect the first 

dot, and the one which should be 180° distant. Now, the 

microscopes remaining fixed, turn the circle half round, or 
until the first microscope coincides with the opposite dot; 
and, if the other microscope be exactly at the other dot, it 

is obvious that these dots are 180° apart, or in the true di- 
ameter of the circle; and if they disagree, it is obvious, that 

half the quantity by which they disagree, as measured by 
the divisions:of the micrometer head, is the errour of the 
opposite. division’; forthe quantity measured is that by which 

the greater portion of the circle exceeds the less. It is con- 

venient to note these errours -+ or —, as the dots are found 

too forward or.tod backward, according to the numbering of 

- the degrees; and for the purpose of distinguishing the + 

‘and — errours, the heads, as mentioned before, are nume-. 

bered backwards and forwards to fifty. One of the micro- 

scopes remaining as before, remove the other to a position 

at right angles; and, considering for the present both the 
former dots to’ be true, examine the other by them; 7. e. as 
before, try by the micrometer how many divisions of the 
head the greater half of the semicirele exceeds the less, and 
note half the quantity ++ or —, as before, and do the same © 

forthe other semicircle. One of the micrometers must now 
be set at an angle of 45° with the other, and the half=diffe- 
rences of the two parts of: each of the four quadrants regis- 

tered with their respective signs. . When the circle is a ver- 
tical one, as in the present instance, it 1s much the best to 

proceed so far in the examination with it in that position, 

for fear of any’ general bending or spring of the figure; 
Vint, for the examitiation of smaller arcs than 45°, it will be 

perfectly safe, and more convenient, to have it horizontal ; 

because the dividing apparatus will then carry the microme- 

ters, several perforations being made in the plate B for the 
limb 
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limb to be seen through at proper intervals. ‘The microme- 

ters must now be placed at a distance of 22° 30’, and the 
half differences of the parts of all the arcs of 45° measured 
and noted as before ; thus descending by bisections to 11° 

15’, 5° 37 30’, and 2° 48’ 45”. Half this last quantity is 
too small to allow the micrometers to be brought near 

enough ; but it will have the desired effect, if they are placed 
at that quartity and its half, 2. e. 4° 13’ 7-5; in which case 
the examination, instead of being made at the next, will 

take place at the next division but one, to that which is the 

subject of trial. During the whole of the time that the 
examination is made, all the dots, except the one under exa- 

‘mination, are for the present supposed to be in their true 
places ; and the only thing in this most important part of the 
business, from first to last, is to ascertain with the utmost. 

care, in divisions of the micrometer head, how much one of 

the parts of the imterval under examination exceeds the 
other, and carefully to tabulate the half of their difference. 

I will suppose that every one, who attempts to divide a The instru- 

large astronomical instrument, will have it engraved first. se should 
age 2 1% d d e engraved 

Dividing is a most delicate operation, and every coarser one before it is dia ° 

should precede it. Besides, its being numbered is particu- vida. 
lariy useful to distinguish one dot from another; thus, in 
the two annexed tables of errours,'the side columns give sigs 
nificant names to every dot, in terms of its value to the near- 
est tenth of a degree, and the mistaking of one for another. 
is rendered nearly impossible. 

The foregoing examination furnishes materials forthe Con- Tables of ap- 

struction of the table of half differences, or apparent er- Parent erreurs 

rours*. - The first-line of this table consists of two varieties; 

i.@. the micrometers: were at 180° distance for obtaining 

the numbers which fill the columns of the first and third 
quadrant; and at 90°, for those of the second and fourth 
quadrant. The third variety makes one line, and was ob- 
tained with a distance of 45°: the fourth consists of two 
lines, with a distance of 22° 30’: the fifth of four lines, with 

* If the table of real errours be computed as the work of examination 

Proceeds, there will be no occasion for this table at all ; but I think it best 

not to let one part interfere with another, and therefore I examine the 

whole before I begin to compute. 
. a dis- 
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a distance of 11° 15’: ti.esixth of <ight lines, with a distance 

of 5°37’ 30°’: the seventh of sixteen fines, with a distance 

of 2° 48’ 45”: and the eighth aud last variety, being there- 

mainder of the table, consist of thirty two lines, and was ob- 

tained with a distance of 4° 13‘ 7°5”. 

The table of apparent errours, or half differences, just 

explained, furnishes data for computins the table of real 

errours. The rule is this; let a be ‘he real errour of the 
preceding dot, and } that of the following one, and _c the 
apparent errour, taken from the table of half differences, 

E Se . atodb 
of the dot under imvestigation ; then is ae + ¢ = its real 

errour. But, as this simple expression may not be so ge- 
nerally understood by workmen as I wish, it may be neces- 
sary to say the same thing less concisely. If the real errours 

of the preceding and following dots are both +, or both —, 

take half their sum, and prefix thereto the common sign; 

but, if one of them is +, and the other ~, take half their 

difference, prefixing the sign of the gr ater quantity: again, 
if the apparent errour of the dct under investigation has the 

same sign of the quantity found above, give to their sum the 

common sign, for the rea! errour; but if their signs are 

contrary, give to their difference the sign of the greater for 
the real errour. 1 add a few examples. 

Example. 1. 
For the first point of the second quadrant. 
Real errour of the first point of the first quad- 

TA Boe 00 ewe 80 be 6c cee ne 56.06 0 we cepa. © 0, wm 0:0 

Real errour of the first poiat of the third quad- 
TA Lee es eer tee eas enesecincrccccsceseers mm OO 

Half sum or half differences. +.seseveseeses ae 3°4 

Apparent errour of the dot under triale+-+--- + 19: 2 ~ 
veda LFErHOUsaeisels eels o's) 0 siejeue oa: cedescoeemebede fe pone + 83 

Example 2. 

For the point 45° of the second quadrant. 

Real errour of the first point of the quadrant +. 8'3 
Real errour of the last point of the quadrant — 6-9 
Half difference Cem ee ce escce ese vesecereces ao 0°9- 

Apparent errour of the dot under trial--..-- — 89° 
Real errour +see ee te eosoeccevee ee eeees ee mm BO ’ 

Example 
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Example 3. 

Foint 88°°6, orlast point, of the third quadrant 
Real errour of the point 84°°4 of the third 
GURU cep secedsseeccnstarerresssness am 21° 

Real errour of the point 2°°8 of the fourth 
quadrant Pee oe Cece a cceecseesssceeren —— 29 

Half sum++seee oe ceccceccecceesececeees — 119 

Apparent errour of the dot under trial ----+» — 4:0 

Real errour -sc.cccne socces soscescognee ~— 1599 

Example 4. 

Point 88°-6, or last, of the fourth quadrant. 
Real errour of the point 84°4 of the fourth 

quadrant .6-s00 seeeee weeeee ceeeee ones —— IG 

Real errour of the point 2°8 of the first quad- 
TANE eee ccsceccceccerevesccesecrcereseve —— 1D 

Half sum .---seceeecs ccc ces cccesvceccee — 15) 

Apparent errour of the dot under trial -+++++ 4+ +5 
MET RGRIIA eitslata anne’ Bia wheel Wb wD Dae elebie’s oliNican! Og 

It is convenient, in the formation of the table of real er- 

rours, that they should be inserted in the order of the num- 
bering of the degrees on their respective quadrants; al- 
though their computation necessarily took place in the or- 
der in which the examination was carried on, or according to 

the arrangement in the table of apparent errours. The first 
dot of the first quadrant having been assumed to be in its 
true place, the first of the third quadrant will err by just 
half the difference found by the examination ; therefore these 
errours are alike in both tables. The real errour of the first 
dot of the second quadrant comes out in the first example; 

that of the fourth was found in like manner, and completes 
the first line. It is convenient to put the errour of the di- 
‘vision 90° of each quadrant at the bottom of each column, 

although it is the same as the point 0° on the following 

quadrant. The line 45° is next filled up; the second exam- 

ple shows this; but there is no occasion to dwell longer up- 
on this explanation; for every one, who is at all fit for such 

VoL. XXV—Jan, 1810. Cc pursuits, 
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pursuits, will think what bas already been said fully suffie 

cient for his purpose. However, | will just mention that 

there can be no danger, in the formation of this table, of 

taking from a wrong line the real errours which are to he 

the criterion for finding that of the one under trial; because 

they are in the next line to it; the others, which intervene 

in the full table, not being yet inserted. ‘The last course of 

all is, however, an exception; for, as the examining miicro- 

scopes could not be brought near enough to bisect the an- 

gle 2° 48’ 45”, recourse was had to that qdantity and its 

half; on which account the examination:is prosecuted by 

using errours at two lines distance, as is shown In the two 

last examples. 

When the table of real errours is constructed, the other 

table, although itis of no farther use, should not be thrown 
away; for, if any materia] mistake bas been.committed, it 

will be discovered as the operation of dividing is carried on; 

and, in this case, the table, of apparent errours. must be had 

recourse to; indeed, not a figure shanid be. deftroyed until 
the work is done*. 

Respecting the angular value of the numbers in these ta- 

les, it may be worth mentioning, that it is not of the least 
importance ; 100 of them being comprised in one revolu- 

tion of the micrometer screw; and, in the instance before 

me, 5'6 of them made no: more than a second. It is not 

pretended, that one of these parts was seen beyoud a doubt, 
being scarcely 5455 Of an inch, much less the tenths, as 

exhibited in the tables; but, as they were visible upon-tke 

micrometer heads, it was judged best to take them into the 

account. ‘ny y 
(To be concluded in our next.) 

On Platina and native Palladium from Brasil. By Wii- 

LIAM Hype Wou.aston, M. D. Sec. R. St. 

Auruotex platina has now been known to. mineralo- 

gists for more than sixty years, yet it had not been discover=_ 

‘* This i is a very useful hint, applicable on many occasions. C. 

+ Philos. Trans. for 1809, p. 189. ; a 

€ 
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ed in any other places than Choco and Santa Fé, whence it 

* was originally brought, until about two years since Mr.Vau- 

quelin discovered it in some gray silver ores from Guadal- 

canal in Estremadura. In analysing these ores, he found inalbeigs. 

some fragments that contained as much as one tenth of their with the new 

weight of platina, but he did not find it accompanied by ™etals. 
any of the new metals, that have lately been discovered in 

the Peruvian ore of platina. 

The specimen which I am now about to describe is de- Some from 
‘ : age ; : Brasil mixed 

rived from a third source, and it is rendered the more inter- \ith native 

esting by having grains of native palladium mixed with it, palladium, 
This new mineral has lately been received from the gold 
mines in Brasil, by H. E. Chev. de Souza Coutinho, ambas- 
sador from the court of Portugal, resident in this country; 

aud I am in hopes that some account of it may be accepta- 
ble to the Royal Society, although the analysis must neces- 

sarily be very imperfect, from the small quantity to which 
iny experiments have unavoidably been confined. 

The general aspect of this specimen is so different from Appearance 

the common ore of platina, that I could form no conjecture Le ; 

of what ingredients it might be found to consist. _ Its ap- common ore ef 
pearance was such indeed, as at first sight to induce a sus- platina, 

picion of its not being in a natural state, for it had very 

much the spongy form, which is given’ to platina from im- 
perfect attempts to render it malleable oy means of arsenic. - 

One circumstance, however, occasions a presumption, that But not owing , 
no art has been employed in giving the grains their present '© att. 
appearance ; as upon close inspection many small particles 

lof gold are discernible, but there is none of the magnetic 

iron sand, with,which the Peruvian ore abounds, nor any of 

the small hyacinths, which I have formerly noticed as ac- 
companying that mineral*. 

It is very well known, that the common ore of platina in Commeniore 

general consists of flattened grains, that appear so much Of platina de, 
‘worn at their surface, as to be in a considerable degree po- hie 

lished, and the roughness observable in some of the larger 

‘grains arises from concave indentations of a reddish brown.or 

- black colour. The Brasilian platina, on the contrary, has Brasilian. 

* Phil. Trans, for 1805, p. 818; or Journal, Vol. XIIL,)p. 1g. 

en, C2 ne 
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no polish, and does not appear worn ; but most of the grains 
seem to be small fragments of aspongy substance; and even 
those which are yet entire and rounded on all sides _ rese. ta 

sort of ro ghness totally different from that of t e former, 

as their surface consists of small spherical protuberances 

closely coherent to each other, with the interstices extremely 

clean, and free from any degree of tarnish. 

The first portion that I employed for solution was a 
without any selection, and being digested with a small quan- 

tity of nitro-muriatic acid, two of the grains were acted on 

much more rapidly than is usual with platina, and seemed 
to give a redder colour than that metal alone. These grains 
were consequently taken out, washed, and reserved for ser 

parate examination, and the solution was allowed to proceed 
til] the rest were entirely dissolved. By the addition of 
muriate of ammonia an abundant precipitate was formed of 
a bright yellow colour. This precipitate was evidently plas 
tina, and its colour satisfied me, that the grams. had not. 
been brought into their present state from Peruvian platina: 
by means of arsenic; for where arsenic has been employed, 
I have observed that the iridium contained in that ore is ren-= 
dered more soluble than before, and thence communicates 

its red colour to the precipitate. 

From the grains thus examined, there appeared not to be 

any iridium dissolved, nor any black powder containing iri- 

dium undissolved. 
1 next endeavoured, by prussiate of mercury, to ascertain 

the presence of palladium; but though a precipitate which 
occurred indicated a certain quantity, it remained doubtful 

whether it was derived from the grains of platina themselves, 

or from the two small fragments that had been in part dis- 

solved before they were separated from the rest. 

By addition of ammonia to the solution, no iron was pre« 

cipitated ; and when the solution was afterwards allowed 

slowly to evaporate, I could discern no crystals or colour that 

I could ascribe to the presence of rhodium. In short, it 

seemed that these grains are really native platina nearly 
pure. 

In order to discover whether the grains themselves con- 

tained any portion of gold, I selected three of the largest 

weighing 
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weighing together eight grains and a half; and after a solu- 
tion and precipitation, as before, by muriate of ammonia, L 
added a solution of green sulphate of iron, and obtained a 
precipitate of gold. It was, however, far too small in quan- 
tity to be estimated with correctness, but certainly did not 
exceed the ;},5 of a grain. This, it is to be observed, isan- - 

other circumstance in which the present mineral differs from 
the Peruvian ore of platina, which I believe never contains 
{in the ore itself) the smallest quantity of gold. 

In this experiment also, 1 tried to detect the existence of Palladium, 
palladium in thesolution, and by prussiate of mercury again 
ascertained its presence; but it was in too small quantity for 

estimating the proportion it bore to the whole mass. 
It may deserve to be remarked, that though neither the The gold al- 

Peruvian nor Brasilian grains of platina contain any silver, pre ah 
yet the gold which accompanies them is in each instance so 
much alloyed with silver, that from about thirty small scales 
of gold picked from Peruvian platina, weighing two grains, 
1 obtained as much as four tenths of a grain of silver, or one 
fifth part of their weight. 

Native Palladium. 

The two fragments, that had been separated from the first Native paila- 
solution, next claimed my attention, and evidently deserved ie) 
a careful examination. They were each placed in a drop of 
nitric acid, and each communicated a deep red. colour, 

which, by the tests of prussiate of mercury and green sul- 
phate of iron, I was satisfied arose from palladium. The 
smaller fragment was then divided, and one portion allowed 
to remain in the acid till it seemed completely dissolved, and 
the other examined by the blowpipe. The utmost heat 
that could be given appeared to have no effect; but when a 
small piece of sulphur was applied to it, it fused instantly ; 
by continuance of the heat, it parted with the sulphur, and 
became completely malleable. In short, it perfectly resem- Nearly pure, 

. bled palladium; and it retained its brilliancy in Gouking: I 

4 judged it to be nearly pure. 
But as the surfaces which had been acted upon by nitric Afforded a 

acid had a degree of blackness, that might be owing to some gee init 
insoluble impurity, I have since that time dijastved the ) 

v larger 
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larger fragment for the sake of discovering the cause of this- 
appearance. Hot nitric acid dissolved by far the greatest 

part; but there remained a black powder on which a fresh 

addition of this acid alone had no farther effect. But when 

a drop or two of muriatic acid was added, the whole was 
very soon dissolved. By the addition of muriate of ammo- 

nia, it became evident from the precipitate, that the residu- 

um was principally platina. But this precipitate, instead of 

being yellow, had the deep red colour, which is usually oc-) 

casioned by the presence of widium. The platina reduced 
from this precipitate was also too black for pure platina, and’ 

when it was again dissolved, the solution was of a deep red, 

and the precipitate by muriate of ammonia red, as before; 

so that although the grains of Brasilian platina appear to be 
free from iridium, as weil as from many other impurities 

that form part of the Peruvian ore, yet the grains of native 

palladium that accompany them afferd a trace of this in- 

eredient, and occasion a presumption, that osmium and rho- 

dium may hereafter appear, when we can obtain this mine- 
ral in larger quantity. ty . 

Since the whole weight of metal employed in the last ex- 

periment did not exceed 1,2, grain, it 1s in vain to attempt 

to estimate the proportion of the ingredients, but if Lain 
near the truth, in considering the quantity of the red pres - 
cipitate as about one fifth of a grain, of which less than half, 

is platina, those who are best acquainted with the intense 

colouring power of iridium may endeavour to form a con- 

ception of the extremely small quantity that can be pre- 
sent. me 

As soon as I had ascertained the existence of native pal- 

ladium, I endeavoured, by examination of its external cha- 

racters, to distinguish its appearance from that of the sur+ 
rounding substances, and I found it by no means difficult, 
although no difference of colour could be discerned. Have 
ing remarked that the larger, fragment appeared rather 

fibrous, and that the fibres were. in some degree divergent 

from one extremity, | exammed the remainder of the small 
specimen which had originally been given to me, and by 

this peculiarity: of structure I soon detected a third frag-, 

ment, which upon trial proved to be the same Substance, 

By 
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By favour of the Chev. de Souza I was also permitted, with 

this view, to examine the specimen which remained in his 

possession, and had soon the satisfaction of discovering two 

more fragments of the same mineral, and as I was in no one 
instance deceived in my choice, by attending to the radia- 
ting fibres, I am in hopes that this external character will 
enable persons to distinguish this metal, in situations where 
they have not an opportunity of deciding by chemical ex- 
periment. 

be 

iil. 
/ 

On the’ Identity of Columbium and Tantalum. By Wit- 
; LI4M Hype Wo tzaston, M. D. See. R. S*. 

y \ ITHIN a short time after the discovery of columbium Discovery of 
- by Mr. Hatchett, in 1801, a metallic substance was also ©lumbium 

@iresvered in Sweden by Mr. Eckeberg*, diferme ftom 
every metal then known to him ; and accordingly he described 

the properties by which it might be distinguished from those 

which it most nearly resembled. But although the Swedish 

metal has retained the name of tantalum given to it by Mr, 

Eckeberg, a reasonable degree of doubt has been enter- Their ideatity 

tained by chemists, whether these two authors had not in suspected, 
fact described the name substance; and it has been re- oe 

gretted, that the discoverers themselves, who would have 

been most able to remove the uncertainty, had not had op- 
portunities of comparing their respective minerals, or the 

products of their analyses. 

As J have lately obtained small specimens of the two Swe- Tantalum 
dish minerals, tantalite and yttro-tantalite, from which | con ne 

could obtain tantalum, and was very desirous of comparing aoc at 

_ its properties with those of columbium, Mr. Hatchett very 

ve Philosophical Transactions for 1809, p. 246. ~ 

+ Phil. Trans, for 1802: or Journal, vol. I, p. 129, 176. 

_ ¥ Vetenskaps Academtens Handlingar, 1802, p. 68. Journal des Mines, — 

Vol, XM, p. 245, or, Journal, Vol, IU, p- 251. 

~ ebligingly 
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ON THE IDENTITY @F COLUMBIUM AND TANTALUM. 

obligingly furnished me with some oxide of the latter, 
which remained in his possession. 

The resemblance was such in my first trials, as to induce 

me to endeavour to procure a farther supply of columbium ; 
and by application to the Trustees of the British Museum, 
T was allowed to detach a few grains from the original spe- 
cimen analysed by Mr. Hatchett. 

Notwithstanding the quantity employed in my analyses 

was thus limited, I have, nevertheless, by proportionate eco- 
nomy of the materials, been enabled to render my experi- 
ments sufficiently numerous, and have found so many points 
of agreement in the modes by which each of these bodies 
can or cannot be dissolved or precipitated, as to prove very 
satisfactorily, that these American and Swedish specimens in 
fact contain the same metal; and since the reagents I have 

employed are in the hands of every chemist, the properties 
which I shall enumerate are such as will be most useful in 

the practical examination of any other minerals, in which 
this metal may be found to occur. 

In appearance the columbite is so like tantalite, that it is 
extremely difficult to discern a difference, that can be relied 
upon. The external surface, as well as the colour and lus- 

tre of the fracture, are precisely the same; but columbite 
breaks rather more easily by a blow, and the fracture of it 
is less uniform, appearing in some parts irregularly shat- 
tered ; nevertheless, when the two are rubbed against each, 
other, the hardness appears to be the same, and the colour 
of the scratch has the same tint of very dark brown. 

, By analysis also, these bodies are found to consist of the 
same three ingredients; a white oxide, combined with iron 

and manganese. 

Either of these minerals, when reduced to powder, is very 
readily acted upon by potash ; but as the iron contained in 

them is not affected by alkalis, it appeated better to add a 

small proportion of borax. 

Five grains of columbite, being mixed: with twenty-five 
grains of carbonate of potash and ten grains of borax were 
fused together for a few minutes, and found to be perfectly 

incorporated. The colour was of a deep green, from the 
quantity of manganese present. The mass when cold could 

be 



@N THE IDENTITY OF COLUMBIUM AND TANTALUM. OF 

be softened with water, and a portion of the oxide could be 
so dissolved; but it seemed preferable to employ dilute mu- 
riatic acid, which by dissotving all the other ingredients 
excepting columbium, left the oxide nearly white, by the 

removal of the iron and manganese that had been combined 
with it. 

The muriatic solution having been poured off and neu- 
tralized with carbonate of ammonia, the iron was then sepa- 
rated by succinate of ammonia; after which the manganese 
was precipitated by prussiate of potash. 

The products thus obtained from five grains of colum= products of 
bite, after each had been heated to redness, were nearly, — columbite, 

White oxide..ccesccccvcvese 4 grains 

Oxide of iron eoeces ceeeereee x 

Oxide of manganese ---+-++- 3 

but it cannot be supposed that proportions deduced from 
experiments made on sosmall a scale can be entirely depen- 

ded upon, although the properties of bodies may be so dis- 

cerned, nearly as well as when larger quantities are em- 
ployed. : 

An equal weight of tantalite taken from a specimen, of Products of 
which the specific gravity was 7°8, yielded, by the same @#lit- 
treatment, 

| White oxide -+++++ +++ eee 4! grains 
Oxide of ITON + sseerseessece 4 

Oxide of manganese+»+-++++ 4% 

"The white oxides obtained from each of these minerals The insolubi- 
are remarkable for their insolubility in the three common poh am 

mineral acids, as both Mr. Hatchett and Mr. Eckeberg have neral acids. 

observed. : 
In mouriatic acid they cannot be said to be absolutely in- 

soluble; but they are not sufficiently soluble for the pur- 

poses of analysis, 

“Tn nitric acid they are also nearly, if not perfectly insolu- — 
ble. 

In sulphuric acid, when concentrated and boiling, the 
oxide of columbium may be dissolved in small quantity, 
and so also may the oxide obtained from tantalite. 

The 
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Potash renders The proper solvent, as has been observed by Mr. Hatchett 

it soluble and Mr. Eckeberg, is potash; and as it is not required to be 
oe in its caustic state, | employed the crystallized cerbonate of 

potash on account of its purity and uniformity. Of this 

salt about eight grains seemed requisite to be fused with one 
of the oxide obtained from either of these minerals to ren- 
der it soluble in water. | 

Soda docs not, Seda also combines with the oxide, and may be said. to 
exceptin large dissolve it; but a far greater proportion of this alkali is ne- 

os ae cessary, and a larger quantity of water. And although a 

solution may have been effected that is transparent while 
hot, it very soon becomes opaque in cooling, and finally al- 

most the whole of the oxide subsides coinbined with a por- 
tion of the soda in a-state nearly insoluble. 

Precipitated When a solution of the white oxide, obtained from either 

from the al- of these minerals, has been made, as above, with potash, the 

kaliby anacid., stofe may be precipitated by the addition of an acid, and 

will not be redissolved by an excess of sulphuric acid, of 
nitric, of muriatic, succinic, or acetic acids. 

Soluble under But there is a farther agreement.in the properties of these 

certain cir- = two minerals, which appears above all others, to establish 

piles cr their identity; for though they are both so nearly insoluble 

acids, by any excess of the mineral acids, yet they are each coms 

pletely dissolved by oxalic acid, by tartaric acid,.or by cis 
tric acid ; and the solation of each is subject to the same 

limitations ; for if the precipitate has been dried, it is be- 

come intractable, and can scarcely be dissolved again till af- 

ter asecond fusion with potash. 

’ . If to the alkaline solution of either of them. there be 
Alkaline solu- : : 5 : 
tion precipi- added infusion of galjls, prussiate of potash, or hidrosul- 
tated by galls. pnhuret of potash, no precipitate occurs; but when a suffi- 

cient quantity of acid has been added to neutralize the re- 
dundant alkali, the infusion of galls will then occasion an 

orange precipitate; bat prussiate of potash causes no preci- 
pitate, nor dees the hidrosulphuret precipitate the oxide, al- 

though the solution may become turbid from precipitation 
of sulpbur by a redundant acid. 

, : The characteristic precipitant of columbium is conse- 
recautions Ay See 5 : 

necessary in quently the infusion of galls; but in the employment of 

the application this test certain precautions are necessary. For as an ex- 
of this test. Sale 
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eéss of potash may prevent the appearance of this precipi- 
tate, so also may a small excess of oxalic or tartaric acids 

prevent precipitation, or dissolve a precipitate already form- 

ed. A larger excess of citrig acid seemed requisite for this 
purpose, and would also dissolve the gallate of columbium. 
In each case the precipitate may be made to appear by neu- 
tralizing the redundant acid ; and for this purpose carbo=, 

nate of ammonia should be employed: for although pure 

ammonia has no power of dissolving the oxide alone, yet 
the gallate seemed to be pentectly redissolved by that al- 

kali. 
When infasion of galls is poured upon the white oxide 

recently precipitated, aad still moist, it combines. readily, 
and forms the orange-coloured compound. 

Prussiate of potash occasioned no change jn an oxide that Prussiate af 
had been purified by a second fusion with. potash; but it POM 

appeared to dissolve a small portion of the oxide, as infu- 
sion of galls, poured into the clear liquor, occasioned a 

cloudy precipitate of an orange colour, though no such pre- 
cipate took place when the infusion was dace with the i iol 
prussiate alone. 

Hidrosulphuret of potash being added to the oxide, and pidrosuiphu- 
heated. upon it, impaired the whiteness of its appearance} tet of powsk. 

and seemed to detect the remains of some impurity; which 
~ ‘ 

‘had not yet been removed by other means; but no ap- 

pearance indicated the formation of a sulphuret of colum- 
bium. i 
’ From a careful repetition of these experiments upon The oxide 

each of the oxides, I see no reason to doubt of their per- perfectly siti 
fect agreement in all their chemical properties; but there A eee 

is nevertheless a very remarkable difference in the speci- inspec. gay. 

fic yravities of the two minerals from which they are ex- 
tracted. : 

- The specific gravity of columbite was ascertained by Mr. yory considera 

Hatchett to be 5°918; that of tantalite was found by Mr, ably.’ 
Eckeberg to be 7:953; and J have every reason to suppose. 
their results correct, since a small fragment of the former 

“appeared upon trial to be 5°87, ‘bili’ a specimen of tanta- 

lite, weighed at the same time, was as much as 7°8. IT 

should, however, observe, that the spécific gravities of three 

other 
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other fragments borrowed for this purpose were not so high, 
that of one being 7°65, of another 7°53, and of a third so low 

as 7°15. 

This cannot be It is evident, that no variation of mere proportion of the 

tes ingredients can account for an increase of specific gravity 
proportions, from 5-918 to 7°953, which are in the ratio of 3 to 4; for 

since columbite contains four fifths oxide, if the whole re- 

maining one fifth part in weight of that oxide could be sup- 

posed added to the same bulk, without diminution of the 

quantities of tron and manganese, the specific gravity would 
not then exceed 71: and even ifa weight equal to one third 
of the whole were thus added, without increase of bulk, 

‘still the aggregate would not quite equal the heaviest tan- 
talite in specific gravity ; but, on the contrary, the quantity 
of white oxide in this specimen certainly does not amount 

to six sevenths, and probably is not more than five sixths of 
the whole mass. , . 

Perhaps from The only chemical difference, by which this circumstance 
ities, Or ‘ z| s « “ ° ec Acokcadtse could be explained, would be the state of oxidation, which 

gation, my experiments cannot appreciate ; but it may also arise in 

part from actual cavities in the mass of columbite, and in 

part from the state or mode of aggregation. 
t 

IV. 

Inquiries concerning the Influence, that Light exerts on the 

Propagation of Sound. By Mopxste PAROLETTE*, 

rn EL ie Or all the objects that offer themselves to the contem= 

natural phe- plation of the chemist and natural philosopher light is the 
Sia on noblest... The action it exerts on all the combinations of 

matter, its extreme divisibility, the rapidity of its propaga- 

tion, and the part it takes in what constitutes the life of or- 

ganic beings, lead us fo consider it as a substance acting the 
first part in the economy of nature. 

€ Journal de Phisique, vol. LXVIIL, p. $46. 

| | The 
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The magic power this emanation from the heavens exerts It affects other 

on our eyes, in exhibiting to vs the spectacle of the uni- aherawaraas 
verse, ca:not be sufficiently admired: but its power is not 

confined to the organs of sight ; all our senses are subjected 
to the action of sight, ad it is from this mode of conceiv- 
ing its action, that I «udertook the experiments, of which I 

intend to give an account to the academy. The part that [ Its connectioa 
shall treat of at present relates to the effects resulting from “"! °u"¢- 
the relations that subsist between the rays of light, and the 
vibrations of sonorous bodiest. The following observations 

first began to fix my thoughts on this subject. 
In 1803 1 lived at Paris. . Being accustomed to rise be- How first sug- 

fore diy, to finish a work on which I had been long em- eeshenite di 
ployed, 1 found myself frequently disturbed by the sound 
of carriages, as my windows looked into one of the most 
frequented streets in that city. This circumstance, which 
disturbed me in my studies every morning, led me to re- 
mark, that the appearance of daybreak peculiarly affected 

the propagation of the sound: from dull and deep, which it 

was before day, it seemed to me to acquire a more sonorous 
sharpness in the period that succeeded the dissipation of the 
darkness. The rolling of the wheels seemed to announce 

the friction of two substances grown more elastic; and my 

ear on attending to it perceived this difference diminish, in 
proportion as the sound of wheels was confounded with 

those excited by the tumult of objects quitting their noc- 
turnal silenee. 
‘Struck with this observation, I attempted to discover, Confirmed in 

_ whether any particular causes had deceived my ears. I rose coy bene 
several times before day for this purpose alone, and was sisted its pro- 
every time confirmed in my suspicion, that light must have pager 
a peculiar influence on the propagation of sound. This 

variation however in the manner in which the air gave sounds 
might be the effect of the agitation of the atmosphere, pro-= 

+ I have traced out for myself a series of inquiries, that I conceive Object of the 

must lead to some important discovery, My object is to ascertain the author, 

- action of light in the various phenomena, that take place in the elastic 

fluids around us. This object, which on the one hand is connected with 

the mechanism of our sensations, on the other embraces the results of 

these first combinations, that escape our apprehension, 

duced 



30 INFLUENCE OF LIGHT ON THE PROPAGATION OF SOUND. 

duced by the rarefaction the presence of the sun occasioned; 

but the situation of my windows, and the usual direction of 

the morning breeze, militated against this argument. 

Iteould not be ‘Lhe action of the wind might be supposed capable of 
owing tothe jnereasing the propagation of sound, when, blowing in the 

aren line from the sonorous body to the ear, it could impart its 

own velocity to the vibrations of the sound; but it appeared 
toine, that its action must be null, when its motion was 

perpendicular to that line*. The velocity of sound. too, 
which is 1065 feet per second, nearly exciudes the influence 

of the wind, the action of which is slower, and openeies only 

on large masses of the atmospheref. q 

Sonntbas per- Sound is propagated by infinitely small vibrations -ac- 

ee cording to the theory of My, De la Granget ; and it is pro- 
bable, that this takes place in the scat’ of a very light 

elastic fluid of a peculiar nature, aud which should not be 

confounded with the gasses, that compose what'we know of 
the atmosphere. 

we 
* Hist. of the Royal Acad. of Sciences of Paris, 1738, 

+ Miscel. Phil. Mat. Societ. Turin, tom. 1. 

With respect to the action of wind on the propagation of sound, Mn 

Perrault, formerly member of the Academy of Sciences of Paris, ex- 

' presses himself as follows. 

Wind eannot  ‘* The invisible particles of bodies, which by their sence and con- 

have much ef- figuration occasion their essential differences, are themselves com- 

fect onseno- posed of atoms still smaller, and’ less ‘different in different substances 

—— than those particles. Both the atoms and particles are endued with 

elasticity. When the particles are agitated in such a manner, that this 

elasticity comes to act, on their recoil they strike the particles of the air 

that touch tkem with the greatest velocity they can impress upon 

them, since it is produced by the spring of their elasticity 5 ; and 

this velocity is so great, itexceeds that which the air commonly has 

for withdiawing behind the substance that strikes it. Besides, as the 

space in which the spring has acted is extremely small, the air can pass 

this short space forward with greater facility than retire behind the atom, 

‘The particle of air struck advances a space equal to that, to which ~ 

the spring has stretched, pushing that next to it, and so on to the €ar, 

Hence the sound is propagated with so much velocity 5 and other agita- 

sioms of the air, as the wind, prevent its propagation but very little, as 

they are too slow with respect to it.’ Hist. de PAcad., vol, 1, p. 223. 

. } Inquiries concerning the Nature and Propagation of Sound, by Lewis 

guia Grange. i , sehatt ala 

- Full 
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Full as I was of the subject, I thought of. means of con- An instrument 
firming the reality of the phenomenon by the help of an in- Eke 
strument, which, placing me above ali deubt both with re- sound. 

gard to the variations of the atmosphere, and as to any illu- 

‘sion that might have deceived my senses, should give mea 
just measure of the increase of the propagation of sound by 

the influence of light. 
The construction of this apparatus offered its difficulties. 

The principal was to subject to mechanical proof an object, 

of which we are accustomed to judge only by our senses. 

Whatever precision might be desired in. such a research, 
I conceived I might derive some assistance from the expe- 
rience acquired in practising music, to attain satisfactory 
results. 

_An experienced ear, the habit of playing on musical 

instruments, and the desire of doing right, appeared to me 
to add to the mechanical means of my apparatus that 

degree of accuracy, which is requisite in physical de- 

mounstrations. The following were my ideas and modes of 
_ proceeding. 

In whatever manner the vibration of a body may be com- The vibration 

municated to the elastic fluids surrounding it, it is certain, of the elastic 

that the vibration of these fluids is always analogous to that pad 
of the particles of the sounding body. A chord stretched particles of the 

and struck with the finger vibrates in a given mode and ®Undivg body. 
time. Tuis different regularity in its vibrations it is, that 

forms the duration of the sound, and the nature of the tone. 

When a chord vibrates, the tremulation of the circumam- 

bient air, which is analogous to the motion: of the chord, 

can: communicate itself to a similar cpord, if the dimen- 

sions and tension are in corresponding proportions. It ~ 

ig a known fact, that if two strings, belonging to two in- 
struments, be iu unison, we cannot touch one, without the 

other’s vibrating and emitting a perceptible sound. I 

thought i might avail myself of this property of elastic Pid, 
to Betcrnine the mode of my experiments, 

I took two violins of good quality, fitted them up Apparatus dew. 
with well chosen Naples strings, and had the pegs made scribed. 

_ with copper screws, that I might graduate the tones with 
precision. I placed these two violins-horizontally on a plank 

ten 
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ten feet long, and eight inches wide. These two instru- 
ments having been tuned to the Paris diapason, on ‘that 

string of one of the violins which is called the second, be- 
cause it is the second in the neck, { placed a bit of paper, 

intended to serve as an index in the course of my experi- 

ments. 

As it was necessary to be able to bring these violins 
nearer together, or place them farther asunder, and for 

their movement to be marked on the plank, that served as 

the base of the apparatus, I arranged them so that one 

should be fixed, while the other was movable, The fixed 

was that which had the paper on its second string, and a 

hine corresponding to this string was traced on the plank. 
‘The other was movable by means of a very simple contri- 
vance, A little wooden table was held on the plank by 

means of two grooves; the violin was placed. on this so that 

it could not be shaken ; and by means of a screw in the end | 

of the plank I could slide this table with the violin on it 
backward or forward. An opening in the table parallel’ 

with the second string enabled me to mark on the plank 
the changes of place in my experiments, which I conducted 
‘as follows. . 

With the forefinger, the other fingers resting on the neck 
of the instruments, I pressed the second string till it touched 
the third, and then let it go instantaneously. This finger- 
ing, which was done at a place marked on the table, and 

was always uniform, produced an oscillatory motion, 
which was heard on the corresponding string of the other 

violin. The little bit of paper pointed out to me at a dis- 
tance the vibration of this string, as I separated the two 
violins till the agitation of the paper became almost null, 

and at length ceased. This point was that of the limit of 
the vibration. J marked it on the table that served to sup- 
port the apparatus, and numbered it 100. The space be- 
tween the two strings, which were parallel to each other, I 
then divided into 100 equal parts; and these hundredths 

were divided into tenths each at the extremity of the table, 
that I might have thousandth parts in my scale. This first 
experiment, which was to furnish me a standard of compas 
vison both for the scale of my apparatus, and for the differ- 

ences 
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ences in the propagation of sound, was executed on the 14th 
of May, 1803. ‘Taking the precaution to unite the meteo- 

rological observations with the indications of my apparatus, 

I noted in my pocketbook the degrecs of the different in- 

struments I employed at the nioment of the experiment. 

The weather was calm and clear, and the sun shone into my 

room. The following are the results and meteorological ob- 

servations of this first trial. 

May: Thermo- | Barom- | Hygro- | Appa- 
1803.! " ‘meter. eter, meter, | ratus. Observations. 

1: 28:408 | 39 100 | This experiment, begun 
a, at 20’ after noon, was “YA | 518°R. 

repeated several times, 
My apparatus always 
marked the same dis- 
tance to a few thou- 
sandths. 

The whole of the scale of my phonometer, which is the 

name I give my apparatus, answers to 2met. 14 cent. [7 feet], 
and consequently each degree is equivalent to about 2 cent. 
[Ss lines]. 

This done, to proceed methodically I conceived it right to 
lay down asa fixed principle, that the distance of 7 feet was 

the limit of the greatest propagation of sound in my appa- 
ratus under the aneeee of light. 

33 

Trial of it. 

T was now eager to repeat ehhtde experiments in the dark, Might nof the 

in order to clear up my doubts of the difference there might effects of other 

causes be con- 
be in the velocity and propagation of sound by night and by founded with 

day. The apparatus | employed promised me results suf- thse of light? 
ficiently conclusive from the length of its scale, and light- 
ness of its motion. It appeared to me, that the least vari- 
ation must be perceptibie, and capable of strict proof, when 
I could depend on my own attention, and the niceness of 

my ear. One difficulty only presented itself to my mind, 

whieh arose from the influence, that variations in the tem. 

perature, weight, and humidity of the atmosphere might 

have on the phonometrical changes. I was aware, that the 
propagation of sound must be according to the nature and 

density of the elastic fluids it traverses; and I was appre- 

hensive of being led into errour by a cause foreign to that 

‘Vou. XXV. Jan. 1810. D which 
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which was the object of my inquiry: but T also knew, from 

the experiments made in 1738 by Maraldi, De la Caille, 
and Cassini, and from those of Bianconi in 1740, that the 

thickest fog had been found to have scarcely any effect on 
the velocity of sound. To proceed more satisfactorily 
therefore, 1 determined first to examine by means of my 
apparatus and meteorological observations, the effect of 

changes in the atmosphere on the velocity and propagation 
of sound. 

ps = the —-' These trials I made on the 9th, 12th, and 15th of Sep- 
ct 6 

Shades in the tember, the same year, each time about noon, and with 

atmosphere. striking differences in the state of the sky and atmosphere. 
The following table exhibits the results of these. . 

Sept.| Therm. | Barom- | Hygro- | Phono- 
1803} Fahr. | eter. meter. | meter. _ Observations. 
eet - 2 Saree 

9 |62-96°| 30°37 58° 99°9 eae after noon. Sky 

‘Hee ‘aery 145% after noon. Sky coy 
S15 | 99°7 Wai thick clouds. 

ee 

51 | 99:8 
| ere eS 

40’ after. Cloudy and’ fie 
ening rain. 15 | 59°72 | 30°19 

Trifing, if The small differences in the results of these experiments, 
er the greatest of which does not exceed three thousandth parts, 

appeared.to me not ascribable to changes i in the atmosphere; 
In my opinion they are the consequence of the imperfection 
of my method, which is incapable of mathematical precision: 
Not being able at the moment to procure more certain data 

for this dicneitcaan T was inclined to think, that the com- 

thon changes of the atmosphere could not effect such a 

change in the nature and arrangement of the particles of the 
elastic fluid, as to restrain or accelerate fe agitation occa- 

sioned by sonorous bodies. 

Experiments | Nothing remained but to ascertain by strict trials the de+ 
inthe dark, Grease of the propagation of sound in the dark, which should 

give the solution of my problem. J began my experiments 
the 20th of September following, and I chose a night and 

ae REPS ES OE an 
i 
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an hour best adapted by the darkness of the weather to 
show the effect of the absence of light. 

The place of the experiment was lighted by a watch lamp 

of a particular construction, which afforded light enough to 

perceive the motion of the paper on the string, without the 
trays being able to diffuse themselves through the chamber. 
The following were the results. 

Phonoe- Sept {Therm { Barom- } Hygio- 
1803 | ometer.{ eter. | meter. | meter. Observatiens. 
ee 

: ye 1lo’ciock at night. Thesky 
20 | 53°24 | 29°79 65 | 98°1 covered with clouds 

I was satisfied with this trial. Eager to make it public, 
I spoke of it to some friends, who encouraged me to repeat 
these trials, and to attend particularly to this subject, which 
might prove highly interesting to the progress of science. 
Private affairs prevented me from proseeuting it at that 
time, and I did not resume it tili about ten months after. 

The following are the results of the experiments then made, 
which tended only to confirm the preceding. 

—_— .— a ee 

Fienchs July | Therm- si Hygrto- 
1804.}ometer.| eter. meter, | meter. Observations. 

About noon. The sky f 9 | 66-2 | 28-89 | 73:5 | 100 |p onclonds. | 

_~ Quarter after 11 at night. The 
97°5 sky partly covered with clouds, 

1 o’clock after noon. The wea- 

99°8 ther fine, 

Quarter after 1 P.M.  Rain- 
99°4 ing. 

oe 

14 | 62°24| 29°87 | 51°5 

G6 | Just after midhlght. The sk 

18 | 74-06] 2890] 02 | ove Phage ne Me 
———$—$—$—$ 

Table of come 
parative expe- 
riments. 

Such have been the constant results of my researchese General con- 

The mean term of the degrees of propagation of sound 

svithout light in three different trials was found to be 0-98. 

D2 - The 

clusion. 
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The difference between the propagation of sound that took — 
place during the night from that in the day comes out two 

degrees of ny scale, answering to about 16 lines. Whenever 

T made any experiments on this subject T always acted with 
the greatest caution, taking care to guard against the 

slightest inaccuracy. The subject has always appeared to 
me difficult and delicate ; and without venturing to assert 

too much, I confine myself to an account of my thoughts 

-and inquiries, happy to have removed a doubt, that con- 
cerns one of the most important branches of our know- 

ledge. 

Facts should After having called the attention of natural. philosophers 
be compared, a : : 

to a discussion, which may serve to render the nature of lu- 

minous bodies better known, as well as to elucidate the na- 

ture of sounds, and to discover the mutual action of the im= 

‘perceptible substances that surround us, it seems to me not 

improper, to compare together the facts, that appear to re- 

late to this subject, and which may give rise to “resign 
‘calculated to explain the phenomena. 

event es Hitherto night has been considered as more favourable 
ee ble rothe than day to the propagation of sound. That this is the case 
propagation of with respect to our ears cannot be doubted: but this argues 
sound, but 
merely fromm nothing against my opinion. We hear farther by night on 

the absence of account of the silence; and this silence contributes to it, 

ers while, according to the celebrated Euler, the noise of a 

wind favourable to the propagation of a sound may prevent 

The car hears the sound from being heard*. I have reason to think, that 

bestby day: our ear has more aptitude for hearing sounds by day than 
-by night, and this from the stimulant action, that ight ex- 

erts on the nervous system: but this will not account for the 

* History of the Academy of Sciences at Paris, 1738. 

Distinction be- Sound and noise, which are the same thing with respect to the cbject 

tween sound of my inquiries, exhibit essential differences when considered with regard 

and noise, -to our ears. By sound is to be understood that peculiar resonance, 

Which proceeds from a sonorous body, and the tone of which we know. 

Noise I conceive to bean assemblage of several sounds. 

When any sound preduminates our ea's can distinguish it from other 

sounds in harmonic proportion with it. In noise the harmonic sounds 

are confounded and lost. The celebrated Condillac, speaking of the na- 

ture of sounds in his treatise on Sensations, has distinguished the two by 

tie definition of appreciable sounds and inappreciable sounds. 

phenomenon 
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phenomenon exhibited by the paper, the motion of which 

depended on the ftremulation of the air of the room. Is the 
atmospheric air more dense on the appearance of light than 

in darkness? Is this greater density of the air, or of the 
elastic fluid that is subservient to the propagation of sound, 

the effect of aeriform substances kept in this state through 

the medium of light? On this hypothesis we must suppose, 

that a greater density may take piace without increasing the 
weight of the air; and we might ascribe the increase in the 
propagation of sound to a greater elasticity in the fluids dif- 
fused through the atmosphere. This would confirm the 
opinion of Dr. Priestley, who said, that sound was propa- 

gated in different gasses inthe ratio of their density. But 
the rays of the solar light aye inseparable from the calorific 

rays: their presence therefore, by raising the temperature, 

muft produce a dilatation in the circumambient air, that 

seems to exclude the hypothesis of condensation. Besides, 

it is proved by the experiments of Mr. Perolle, inserted ia 
the 3d vol. of the Memoirs of the Royal Academy of Sci- 

ences of Turin, that the propagation of sound is affected, 
not merely by the density of the different gasses it traverses, 
but by their nature. 

Mr. Perolle having placed an alarum watch in a jaeg 
which he filled successively with different gasses, retired 

gradually from the apparatus, stopping at the point where 

the sound was no longer audible to him. Proceeding in 

this.manner he found, that the weight of a cubic foot of 
each of the gasses tried being, 

Carbonic acid gas++or+eseeeeereeees 1080, 

Oxigen gas «+++: Se ee ee ee 765, 

Atmospheric air eeceeeesseeeeeeees 720, 

Nitrous gas eorerer reece e ar eeaeoeaee 668, 

Hidrogen gas -++++..54. eoeee sceeese 7) 

the propagation of sound followed an order not always ana- 

logous to that of the density. It was as follows. 

FF 
but this will 
not explain the 
efect on the 

apparatus. 

Priestley’s 
Opinion. 

Perolle found, 
that sonud was 

not in the ratio 

of the density 

of the me- 

ium, 

os ee 
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Oxigen best 
adapted to its 

transmission. 

Is this the 
cause of the 

effect of day- 
light? 

‘Or rather, is it 
not light that 
acts in oxigen 
and nitrous 
gas? 

Light has cone 
8 derable efiect 
in chemical 
a. ion, 
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feet. feet Eng.* 

In atmospheric air ++e@e+ 59 sees Q8°SB 
carbonic acid gas +++. 48°74 ee++ SILL 

OXIGeN QaS++seereseees GOS eeee 1114S 

nitrogen gas «++seseee- the same 

hidrogen BaSeeecescces 13 a ei 21°79 

The results of this experiment seem to prove, that of the 
different gaseous substances oxigen is best adapted for trans- 
mitting the vibrations of sonorous bodies; aud the equality 

of effect obtained with nitrous gas, which contains 0°56 of 

oxigen, gives reason to think, that the increase of the pro- 

pagation of sound has a determinate measure, and that a 
given quantity of oxigen gas diffused in the atmosphere 1 13 
sufficient, to rage it to its maximumt. 

This reasoning appears to me the more satisfactory, as it 

may connect the results obtained by Mr. Perojle with those 
of my experiments. It is certain, that during the day, and 

under the influence of the light, the atmospheric air is more 
saturated with oxigen than during the night; but it remain 

to be proved whether this surplus of oxigen, which from* 
the nicest eudiometrical researches cannot exceed a few hun- 
dredths, can be capable of producing such a remarkable 
change. 

On the other hand, when it is proved, that the density of - 
gasses is not the only reason of the acceleration of the pro- 
gress of sound; and my experiments appear to demonstrate 

a certain influence im light; may we not consider the latter 
as the true cause of the increased propagation of sound in 

oxigen and nitrous gas; smce we know, that oxigen has a 

great capacity for light, and that nitrous gas cannot be form- 

ed without the concurrence of this substance? Whatever 

may be the opinion of natural philosophers on this subject, 
it is certain, that the hypothesis reconciles ny experiments 

* T suppose the feet in the preceding column to be those of Turin. C. 

} The illustrious Dr. Bonveisin, who, in his Elements of Chemistry, 

has taken every opportunity of pointing out to his pupils the influence, 
that light exerts on a number of chemical actions, particularly notices 

the necessity of the concurrence of light in all the combinations of ni- 
trogen with oxigen. See vol, 1, art. Acide, nitrique, 

with 

——~s 
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with those of Mr. Perollé; and that together they may lead 
to very important researches. 

Light has a velocity 900000 times as rapid as that of The action of 
sound. Whether it emanate from the Sun, and reach to po geisert Sis 

our Earth, or act by means of vibrations agitating the par- 
ticles of a fluid of a peculiar nature, the particles of this 
fluid must be extremely light, elastic, and active. Nor does 

_ it appear to me unreasonable, to ascribe to the mechanical 

action of these particles set in motion by the sun the effects 

its presence occasions in the vibrations that proceed from 
sonorous bodies. The more deeply we investigate the theory The greatest 

of light, the more we must perceive, that the powers by aa Sipe soa 
which the universe is moved reside in the imperceptible par- the affections 

ticles of bodies; and that the grand results of nature are pea aaa 
but an assemblage of an order of actions, that take place 
in its infinitely small parts: consequently we cannot insti- 
tute a series of experiments more interesting, than those 

that tend to develope the properties of light. On the least 
~ success of such inquiries we flatter ourselves with the pre- 
“sage of some important discovery: our organs of sense are 
80 immediately connected with the fluid that enlightens us, 
that the notion of having acquired an idea of the mode of 

saction of this fluid presents itself to our minds as the hope 

of a striking advance in the knowledge of what composes 
the organic mechanism of our life, and of that of beings 
which closely follow the rank assigned to the human species. 

i 

On the Chemical Action of simple Galvanico-electric Chains 
formed of Metallic Solutions, Water, or Acid, and a Metal; 

and on the Disoxidation of Metallic Oxides effected by these 
Means: by Mr. Bucnouz*. 

l HE electricity produced by the pile of Volta and gal- Galvanic elec- 
vanic chains has presented philosophers with the most sur- t¢!t7- 

* Annales de Chimie, June, 1306. p. 265. Translated from Geh- 

len’s Jeurnal, No. 17, 

prising 
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prising results, particularly with respect to chemistry. Who 
can forget the decomposition of water effected in a pecohiar 

manner, the oxidations, the disoxidations, the hidrogena- 

tions first accurately observed by Ritter, as well as the de- 

composition of several acids, salts, &c.? We might have 

hoped, that chemists would have paid more attention to 

electricity, and that they would have endeavoured to derive 
more adyantage from it; but this has not been done in the 

degree, which the importance of the subject appeared to 
Itsinfluenceindemand. Ritter too has the merit of having pointed out to 

— poe ‘chemists the influence of the electric matter on chemical 
phenomena: and though the opinions he started in his work 
on the Electric System of Substances may not be altove- 

ther accurite as to the effect of the electric matter in che- 

mical actions, yet we cannct wholly deny its influence; par- 

Preeipitations ticularly as Sylvester showed in 1806, that the precipitation 
of metals. = of one metal by another was nething bat a galvanico-elec- 

trical process*; which confirmed the opinion expressed by 

Ritter in 1800, though this opinion can be admitted only ia 
the case of metallic vegetations, and not for every sort of 

reduction in the humid way ; because a chain of two metats, 

and a fluid is not always formed, when one metal is reduced 

by another, and yet the result does not remain a moment 
doubtful. oe Pp 

In galvanic The influence of electricity in chemical processes, with 

site pe ere respect to oxidation and disoxidation, is still more evident, 

fluids the me. when chains are formed with two fluids and one metal, as 

Lyon its Ritter observed in: 1800; and the reality of which be de- 

monstrated on the oceasion ef a remark I made m 1804, 

Tin. that tin precipitated muriate of tin in a metallic form, 

when water was. poared into a solution of muriate of tin, 

and a flip of this metal was immersed in the solution and 

the water at the same time. f. The utility and- necessity of 

studying the influence of electricity could uever be shown 

in @ more determinatesmanner, than in the case in which 

Ritter has explained the most: enigmatical phenomena in a 

natural and easy wanner. 1 have lately been more sensible 

of the justice of this explanation, as 1 have conlirmed it by 

€ See Journal, vol. XIV, p. 94, 

examiaing, 
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examining, whether other metals were capable of forming 

Similar chains with their solutions and water. 1 comimuni- 
cate these experiments, because I know of no one except 

Ritter,. who has attended to these chains, and they have 
appeared to me interesting with respect to the particular 

circumstances accompanying them, though they are all 
founded on the same system. 

~ ee solutions of copper, another jluid, and — 
copper. 

At 

3, Into a cylindrical glass I poured a solution of half am Experiment 
wiih cristal ounce of crystallized green muriate ef copper in two ouuces 

‘of water, and added with the greatest cauticn three ounces 

of distilled water, so that the liquors remained se peavey 1 

one above the other. I then immersed in the two liquors a 
slip of polished copper, half an inch broad and six inches 
leng, which rested on the bottom of the glass.. At the ex~ 

piration of two hours no actiou appeared to have taken, 

‘place, except that the shp of copper was covered with a 

white crust, that continued increasing for twelve hours: Ca 
‘examining this substance, it was found to be white muri+ 
ate of copper, formed by the oxide of the green muriate 
sharing its oxigen with the metallic copper immersed in the 
‘liquor. 

re ed geceia 
wuriate.of cep 

pew 

2. As the preceding experiment had shown, that the r.5. wi: h 
green muriate of copper could not form a chain capabie of w' hite murite 

reducing completely the oxide of copper held in solutien, 

Il was desirous of seeing whether the white muriate would 

‘comport itself differently. Accordingly L boiled a drachm 

‘of. this salt with three onnces of water fora quarter of an 

hour, filtered it when cold, and placed the solution in con- 

tact with two ounces of distilled water and a slip of po- 

lished copper as in the preceding experiment. Having ob- 
tained no precipitate of copper at the expiration of a few 

hours, or even ia some days, I ascribe this nullity of effect 

to the little difference between the specific gravity of the 

two fluids; for it is well known, that 

little white muriate of copper; whence the two flaids will 

= ea mamediately and destroy the chaia. 4 

water dissoiv es very 

3. Half 

of COP De 
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3. Half an ounce of copper was dissolved in nitric acid, 
taking care that there should be no greater excess of acid 
than was absolutely necessary for the solution of the salt. 
The solution. being evaporated to two ounces, the chain was 
formed by adding three ounces of distilled water above it, 
and immersing in the two fluids the slip of polished cop- 
per, taking care to keep it a few lines from the bottom of 
the glass by fastening it to a bit of cork. The two fluids 

appeared at first quite separate from each other: but a few 
minutes after the chain was formed, a narrow but very 

bright transverse line appeared on the copper at the point 
of their separation ; above this point the copper was much 
darker; and at the end immersed in the fluid, small and 

almost imperceptible flaments were deposited, which gra- 
dually increased, but ultimately disappeared. The bright 
line increased greatly, and the part that was in the water 
grew darker, till it became a brown black. At the end of 
72 hours, when the two liquids appeared to be completely 

mixed, and the activity of the chain destroyed, I took out 
the slip of copper, and found it in the following state. 

Near the centre there was a bright place about a quarter 
of an inch broad, where neither oxidation nor precipitation 
of the copper was perceivable. Above this line was.a shght 
coat of brown black oxide of copper; and below a red pul- 

verulent stratum of copper, which gradually thickened to- 
ward the end of the slp, and assumed a striated appear- 
ance, This stratum, viewed with a leus, appeared to be 
formed of a collection of little grains, which acquired a 
metallic lustre on being rubbed. The result of this expe- 

riment showed evidently, that, under suitable circum- 

stances, a very active electro-galvanic chain might be formed 
in this manner, by means ef which copper might be pre- 

cipitated in the metallic state by means of copper itself, 

4, To learn what would be the reductive power of such 
a chain, if the water employed were acidulated with +, of 
nitric acid, I proceeded nearly as in the foregoing experi- 

ment. The result was much the same, only the slip of 
copper was more speedily oxided in the acid liquor, some 
bubbles of gas escaped, and the copper was deposited in a 

thicker stratum, and with a lustre almost metallic, at the 

bottom 
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haticm of the shee The experiment terminated in much 
less time. 

5. To vary the third experiment, I made a solution of Nitrate of cup. 

copper in nitric acid, so as to leave some metallic copper in Per with a Lit- 
tle excess of 

the saturated solutien; and then formed a chain. At the motai, 

expiration of a few minutes the usual phenomena presented 
themselves, except that at the point of contact of the twe 

-Tiquors a slight turbidness appeared, occasioned by the pre- 
cipitation of the nitrate of copper at a minimum in the 
form of smail flocks of a greenish white. At the com- 
mencement some flocks were deposited on the edges of the 
slip of copper, but they afterward disappeared. As, when 
water had been added, the liquor was rendered absolutely 
turbid by the separation of the oxide of copper, which was 
present in excess, I took out the slip of copper, and was 
agreeably surprised by an unexpected result: as far as the 

slip had been immersed in the cupreous solution, it was 
covered with another slip of copper, extremely thin, oa 
which were several little knobs of the size and shape of 
pin’s heads, which looked metallic, smooth, and as if they 

had been melted, and viewed with a lens had one or two lit- 
tle openings on the side. It appeared to me too, that the 
flocks observed on the edges of the slip had been wonverted 
into similar little knobs, for the edges were covered with 
them in different places. Whence could arise this interest- 

ing phenomenon of the separation of the copper in the forin 
of little glebules ? 

6. This experiment was again varied by allowing the soe Nitrate of eo. 
lution of copper to contain a slight excess of aed: The per with ex. 
result was the same as in experiment 3, except that the ayes 
copper was longer in being precipitated; this not taking 

place till the excess of acid appeared to Le deadened, 
which was effected with the extrication of a great many 

bubbles of gas; and the separation took place enly at the 
bottom ef the slip, and in the form of little grains. 

Many other experiments, infinitely varied in order to ob= Reduction of 
tain more extensive cupreous vegetations, taught me, that Copper most 

the reduction of copper by means of copper was more com- Eine eh ioe a 

plete in proportion as the solution- was more concentrated, | efectly nen- 
the point of saturation more exact, and the slip of copper pres eaey 

broad, 
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broad, thick, and polished; and that when a little nitric 

acid was added to the water the result of the operation was 
accelerated by the oxidation of the metal being effected 
more copiously in the superior fluid > but that a too great 
excess of acid was unfavourable to its success, the process 

going on with too much commotion, and producing too 
speedy a mixture of the liquors, as well as too great a spe- 

cific gravity of the upper, which destroys the action of the 
chain. 

Experiments with the solution of nitrate of silver, water, and 
silver. 

s 

7. Into a small narrow glass I put a solution of two 

drachms of nitrate of silver in half an ounce of water, and 

poured on it six drachms of distilled water, acidulated with 
half a drachm of pure nitric acid. The chain was com- 
pleted by a little piece of solid silver, narrow and ending 

in a point, which was fixed in a bit of cook. The action 

was almost instantaneous. A point of O was formed, and 

marked by a very bright transverse line, that remained in- 
tact. Immediately below this point metallic silver separated 

in shining grains resting one against another in a horizontal 
line, which continued to be deposited the whole length of 
the slip, which was half an inch. These grains increased 
for twelve hours below the point of 0. Thé slip of silver | 
became gray, and was gradually covered with black oxide... 
At the expiration of this time the action of the silver was - 
no longer perceptible, and the slightest touch oceasioned it 
to drop asunder, as it was corroded where the acid liquor 

was In contact with the air. During the whole process there | 

were but few bubbles extricated in the upper liquor. The 

slip of silver covered with little shining knobs exhibited a 
pleasing sight, when viewed either with a lens or the naked 

eye. Professor Bernhardi examined them with a micro-_ 

scope, which magnified 200000 times, and then dis- 

tinctly perceived, that they were cubes truncated at the » 
edges. ; 

8. I repeated the preceding experiment with a view to ef- 
fect a more considerable separation of silver. Accordingly 

T dis- 
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I dissolved an ounce of fine silver in pure nitric acid, and 

added water so as to form a saturated solution weighing six 

ounces, This solution I poured into a cylindrical vessel, 

and very cautiously added eight ounces of water. I then 
completed the chain with a pointed slip of silver six inches 
long, and one inch broad. The action was not perceptible 

till after three or four hours, when a point of 0 was observ- 

able, above which the metal became gray, while below sin- 

gle grains of silver were deposited, so small as to be scarcely 
distinguishable by the eye. In 72 hours these points had 
‘acquired the size of pin’s heads in seven or eight places. 
“The upper part of the slip was turned of a deeper gray, but 

the two liquors being perfectly mixed, there were no hopes 
of obtaining a more complete result. 

45 

This experiment affords fr esh proof, that the activity of Activity in 
a chain bears a certain ratio to that of the oxidation. 

9. The liquors of the precedmg experiment were evapo- 

rated to six ounces, and after being ya ned into the same 

vessel, five ounces of water sbiahlated ‘with one of pure 

nitric acid of the specific gravity of 1°25 were added witha 
great deal of caution. The chain was completed with the 

slip.of silver that has been mentioned. The action ‘began 
immediately. A point of 0 was apparent a quarter of an 
itich broad, where the slip of silver remained unaffected. 

proportion to 
the oxidation. 

Nitrate of sil- 
ver and water 

acidulated with 
nitric acid, 

“Above this point was formed black oxide; and beneath, . 

‘throughout the whole breadth of the slip, a line of knobs 

of shining silver, exactly as in experiment 7, but in a 

somewhat larger proportion. These little grains increased 
for 36 hours, as well as the black oxide. The silver sepa- 
rated had the same form as in experiment 7, except that 

‘some agglutinations of silver at. the point of the slip were 
dull, though they became shining on being pressed upon 

with a-hard substance. On taking out the-slip at the ex- 
piration of 36 hours, it divided into two parts, It was par- 

ticularly corroded where it had been in contact with the 
liquid at the upper part, at which place it was completely 

converted into black oxide. 

Experiments 
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Experiments with solutions of lead, water, acidulated water, 

and lead. 

Exp. with ni- 10. A chain was formed with four ounces of a solution ef 

trate of lead. nitrate of lead made without heat, four ounces of water, 

and a slip of lead an inch broad, six inches long, and half 

an inch thick, fixed in a piece of cork laid across the top 

of the glass. Immediately a point of @ was perceived, where 

the liquors were in contact, and this continued grewing 

broader and more perceptible during the course of an hour. 

Abose this point the brightness of the lead continued di- 
minishing ; and below small shining metallic laminee were 

deposited, which increased for 24 hours. At the end of 

this time the liquors had mixed, and destroyed the chain. 
The metallic lamine, which were pure lead, had no regu- 
lar figure. 

Nitrateoflead, 11. To learn what would be the action of a similar cham, 

& water acidu- if acidulous water were employed, I repeated the experi- 
Fated with ni- : Et Se 
Gc acid. ment with the addition of two drachms of acid to the water. 

Soon after a brighter place was observed where the two li- 
quors were in contact; above this gas was extrieated, and 

white oxide was formed; while below the slip of lead. grew 

dull. After the expiration of twenty-four hours oxide was 

formed at this place also, and gas was evolved. At this 
period the liquors had mingled together, without any sepa- 
ration of metallic lead. According to all appearance there 

had been no very active chain, because the liquors mixed 

too soon. To verify this supposition, I made the following 
experiment. 

Warm solution !2- Four ounces of boiling distilled water were saturated 

of nitrate of with nitrate of lead, and put milk-warm into a cylindrical 
fead and acidu- : : 4 
tsted water, glass. Four ounces of water acidulated with an ounce of 

nitric acid at 1°25 being added upon the solution, the chain 
wes completed with a slip of polished lead. A point was 
formed, that appeared more shining than in the preceding 
or following experiments. The part of the lead im the 
acidulous water was covered with a great many bubbles: of 
gas, and became gray. On.the edges of the slip that were 

immersed in the solution were deposited filaments, which 

at the expiration of some hours increased, so as to form 
little 
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little eminences of scales of lead a third of a line long; 

and at the same time crystals were deposited, which were 
in part attached to the slip of lead, and in about twelve 
hours had covered the slip, and formed a fine groupe intere 
spersed with scales of lead. It was only near the point of 

0, where the solution was weakened by the supernatant li- 

quor, that no crystals were deposited with the scales of 
lead. The upper part of the slip of lead was covered with. 
gray oxide, ‘ 

The result of this experiment showed I had not conjec- The specific 

tured without reason, that no lead was separated in experi- ental ey 
ment 11 because the specific gravity of the liquors differed differ. 

J too little, which occasioned the electric fluid to be badly 

conducted, and the liquors to mix too soon and destroy the 
chain. 

18, A solution of an ounce of acetate of lead in three Exp. with ace. 

ounces of distilled water, for ming a chain with five ounces ‘*¢ of lead. 

of water and a slip of lead, had experienced scarcely any 
change at the end of 24 hours, except that the lead appear- 

‘ed a little duller toward the bottom, and a little brighter 

toward the top. 

raga. evaporated the superfluous water from the solution Acetate of lead 

of lead, and employed as the upper liquor distilled vinegar, a"4 distilled 
a few minutes after the chain was completed the point of 0 bss a 

ywas perceptible, above which the slip of lead became of a 
whitish gray, and below it several points of a blackish gray 
were formed. The latter, after the expiration of 36 hours, 

had increaséd so as to cover almost the whole of the lead 
immersed in the liquor, These points, examined with 

‘more care, exhibited the form of little knobs. They were 

friable, which led me at first to take them for oxidule of 

jead; but having rubbed them with a hard substance they 
‘acquired the metallic brilliancy, which showed, that they 

were metal. 

( 

Bsperiments with muriate of zinc, water, acidulated water,- 

and zinc. 

15. I formed a chain with half an ounce of zinc dissolved Muriate of 
in muriatic acid and diluted so as to form four ounces of “" 

solution, five ounces of water, and a slip of zinc. Soon 
after 
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after the chain was completed, a blackish gray substance | 

was deposited on the point of the zie immersed in the so- 

lution, and this continued increasing for 48 hours, while a 

yrayish coat of oxide of zinc was depositing on the part in 

the water. "The ramifications of zine, that were on the 

lower part, had the aspect of an oxide; but on rubbing 

them with a hard substance they acquired the brilliancy of 

zine. 
16, This experiment was repeated, only acidulating the 

water with two drachms of muriatic acid. The result was 

nearly the same, except that less zinc separated, because 

the chain did not remain so long active, the liquors having 
mingled too soon. 

Experiments with solutions of iron, water, acidulated water, 

and iron. 

17 and 18. An ounce of green sulphate of iron was dis- 
solved in three ounces of water, and a chain was formed with 

four ounces of water, and a bar of very soft iron. I ob- 

served no difference between the action that took place on 
the part of the bar in contact with the water, and that in 
eontact with the solution of iron, but in both the iron was 

coated with a stratum of black oxide of iron, and some yel- 

Jow flocks resembling oxide separated from the solution. 
The same effect took place when the water was acidulated 
with a drachm of concentrated sulphuric acid. In neither 
of these experiments was any electric polarity observed, or 
point of 0. 

19. Four ounces of fuming muriatie acid were gradually 

saturated with pure iven filings. With this solution, four 

ounces of water, and a bar of soft iron, a chai was formed. 

it did not appear to have more effect than those of the two 
preceding experiments, for no difference was observable in 
the state of the irow in the upper and under liquors. In 

he bar of iran was covered with black .oxide, and 

flocks of brown yellow oxide were gradually deposited. — 
20. On varying this experiment by adding two drachms 

1 

eaen t 

' of furulog miuriatic acid to the four ounces of water, a solu 

ten of the iron in the acidulated water took place, with the 
evolution 
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_eyolution of gas. The iron in contact with the solution was 

covered with a coat, that had sometimes the colour of indigo 
or of copper, and acquired the brightness of iron by rub- 
bing; which appeared to indicate a separation of iron inthe 
Relic state, and in a pulverulent form, though I am not 

“inclined to adopt this opinion. The too speedy mixture 

‘of the two liquors having destroyed the chain, I could not 
“procure myself exough of this black powder to make an ac- 

curate examination of it, and to determine what it was with 

more certainty. 

Conclusion. 

From all the experiments I have described it appears to Genera! des 

me we may ivfer, that almost all metals are capable of ductions. 

-forming a chain with their own solutions and water, the elec- 

tric action of which precipitates the metal in the metallic 
state; and that an evident anomaly appears to take place, 

as if the metal dissolved were precipitated by the pure me- 

~tal, which woald seem contradictory to the received laws of 

‘affinity between a metal and oxigen. It has always appear- 

‘ed to me, that the following conditions are necessary to our 
-complete success. 

1. The metal must form a solution with some acid, which The acid must 

‘js altered very slowly or not at all by the pure metal; and beonethatacts 

which consequently contains no excess of acid or of oxide; ie Be pan 

“jn order that the electric current formed by the chain may tl: 

“act without being checked on the metallic oxide in the so- - 

lution. 

- 9, The solution must be sufficiently concentrated, not to the solution 

“mix easily and readily with the supernatant liquor, and an- pa 
“bihilate the chain. 

: 8. The meta), that is to form the chain, should be oxida- and the metal 

“ble ‘by water, aud thus determine the electric current so as Bett ae, 

not to occasion a mixture of the two liquors, and thus destroy 

“the chain too quickly. 

“It is to be presumed, that gold, platina, bismuth, man- Other metals. 

ganese, tungsten, and other metals, would likewise form 

electro-galvanic chains, and exhibit the apparent anomaly 

of a piece of metal precipitating the oxide of the same me- 

Vou. XXV. Jan. 1810. E tal 
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tal from its solution, which I will examine when I have lei- 

sure, unless I am prevented by others. 

Addition to the preceding paper. 

The results I have farther to remark, that the results of my experi- 

confirmed. ments on the precipitation of copper confirm an observation 
announced by Mr. Buenger; but for more certainty I made 

the following experiment. 

Farther exp. 91. T formed a chain by putting into a cylindrical vessel 
with sulphate - i ae 48 

_ of copper. a solution of two ounces of sulphate of copper in six ounces 
of boiling water, on this I poured six ounces of water, and I 

immersed in the two liquids a slip of copper. At the expir- 

ation of 24 hours no change appeared on the slip of copper, 
either in the cupreous solution, or in the water. Some sul- 

phate of copper however was separated, and the two liquors 
were well mixed. 

Sulphate of = 22. 1 repeated the former experiment exactly, except 

Bs acces that I added an eighth of sulphuric acid to the water em- 
ployed. The result was, as soon as the chain was formed 
an oxidation and disoxidation of the metal took place, and 
A point of 0, 4 of a line broad, formed on the slip of copper. 
At the expiration of 48 hours, as the action no longer in- 

creased at the two poles, I took out the slip of copper, and 

found, that the whole of the part immersed in the solution 
was covered with a solid but thin coat of copper, which 
viewed in front had the colour of pure copper, but dull and 

without brightness; but viewed obliquely had a velvety ap- 
pearance, and a paler colour. Seen through a lens this 
crust appeared crystalline, and of a metallic brightness. 
The slightest rubbing gave it the polish of the purest cop- 
per. Between the part covered with this coppery incrusta- 

tion and the oxided part there was a stripe a third of a line 
broad, where the slip of copper remained unaffected; and 

above this, for the space of two inches, the copper was 
covered with black brown oxide. 

VI. 
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VI. 

Extract of a Letter on Potassated Iron from Mr. Hassex- 
FRATZ, Engineer in Chief of Mines, and Professor of 
Mineralogy at the Practical School of Mines, to Mr. Gui- 
Let-LAuNoNm, Correspondent of the Institute, and Mem- 
ber of the Council of Mines*. 

Y ov are acquainted with the beautiful experiments, in Aikalis de- 

which Gay-Lussac and Thenard have decomposed potash Sims oy 
and soda by means of iron, and obtained metals that com- 

bine readily with iren, producing alloys, from which nitrate 

of potash is obtained when they are treated with nitric acid. 

You know too, that crude iron is pretty generally obtained fron smelted 
in France by fusion with wood charcoal, which contains bic he i 
more or less potash ; and that this is afterward refined with 

the same combustible to produce malleable iron; whence it 

is highly probable, that the potash contained in the chare 
coal is reduced, and afterward combines with the iron in the 

processes it undergoes. s 

Oak charcoal, yields about eight parts of saline matter in Proportions of 

a thousand, beech five, elm twenty, poplar six, fir two, &&« bicep 
A mean of the charcoal commonly employed will produce 

seven parts of salt toa thousand of fuel; and if 500 parts 
of charcoal be used on a medium to 100 of iron, it follows, 

_ that two or three per cent of the new metal may combine 
with the iron formed. 

The small quantity of the new metal that can combine Iron injured 
with iron in the different processes it undergoes might re- >Y pines ‘ 

move the apprehensions of those metallurgists, who are in- ae hat 

clined to ascribe injurious effects to it, that quantities as in- 
considerable of phosphorus, sulphur, copper, &e., will ren- 

der iron, the first coldshort, the other two redshort. 

From the small combinations of potassium and iron hith- qyials st.ould 
erto made, it is difficult to form a judgment of the influ- be made ona 

ence of this new metal on the goodness of iron, because the iain 

quantities obtained were too small to be forged: but not- 

withstanding the smallness of the buttons of potassated iron 
that have been fused, some men of science have thought, 

that the compound was brittle. When coldshort iron is ana these 

purified at Zinswiller on the Lower Rhine with lime and S¢e™ to show, 
potash, iron of good quality is obtained, if the quantity of motile tareies 

* Journal des Mines, vol, XXUI, p 275, iron. 
E 2 ; the 
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EFFECTS OF POTASSIUM ON IRON: 

the substances added in the refining be suitable; but the t 

iron becomes redshort, if they be employed in too large 

proportion, whence it follows, that lime and potash are ca- 
pable of rendering iron brittle. 

The opinion of some scientific men, who presume that 

the action of potash must render iron brittle; and the ex- 

periment in the large way at Zinswiller, which would induce 

a belief, that potash occasions it .to be redshort; would lead 

metallurgists to ascertain by direct and positive experiments 

the influence of potash in its combination with iron. 

Being at this moment engaged by order of his excellency 

the minister of the home department in writing on the art 

of treating and preparing iron, it was natural for me to at- 

tend to this question. Accordingly I requested the two re- 

spectable chemists, to whom we are indebted for the disco- 

very of the reduction of potash by means of iron, to favour 

me with one of the gunbarrels, in which they kad repeated 
their experiments a great number of times at the Polytech- 
nic Schoo!, They bad the goodness to choose me one, the 

inside of which was interiorly filled with potassated iron, and 

which the combination of potash had rendered so fusible, 

that it had in part melted during their experiments. 

The iron of this gunbarrel, penetrated with potash, was 

assayed in presence of one of the pupils and myself by the 

locksmith Rosa, who 1s commonly employed by the Coun- 

cul of Mines for the various trials of iron and steel. 

The gunbarrel was heated and hammered flat for the 
length of four inches on each side of the part fused by the 
combined action of the potash and heat. 

In flattening it a portion of superpotassated iron was se- 

parated, which we picked up. (‘this little piece, weighing 

4 gr. [62 grs.], was coldshort. In its fracture it exhibited a 

mixture of a brown substance and a white. The latter had 
the metallic lustre, and was pretty easily hammered when 

separated from the brown substance. After 24 hours expo- 

sure to the air the small piece was covered with moisture, 
which it had attracted from the atmospheric air. 

The barrel after being flattened und heated was forged 

and welded very perfectly. lt extended under the hammer as 

easily as coldshort iron. It was bent and twisted backward 

aud forward several times, without the least crack appearing. 

A small 
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A small bar four lines thick was bent backward and for- and cold. 

ward cold, but it broke after repeated bendiig. The outer Broke. 

surface of the iron was a dull platina white. The fracture 

exhibited a white rim, fine grained, and strongly compressed, 

from 8 to 15 tenths of a line broad; and this rim enclosed a 
brown nucleus from 2 lines to 2°75 broad. The aucieas, 

completely separate from the rim, and having but a slight 

adhesion to it, was composed of white and brown grams 
weakly united. It was formed of the interior surface of the 

barrel, which had been most exposed to the action of ihe 

potash. The outer iron was soft, and easily filed and fat- 

ted cold. 
Another bar forged thin was tempered, after being heated Tempered: 

to a cherry red. I: s surface was hard when filed, and the 

metal retained its malleability. It did not break, till it had 

been bent several times. Its fracture appeared similar to 

that of the iron which had not been tempered. 
From all these trials we may conclude, that the iron ap- The iron come 

pears to have combined with the potash in the gunbarrel in bined with 

two different proportions; one aminimum, which gives iron pea 

a white colour resembling that of platina; the other a maxi- tions: 

mum,which gives it a brown colour mingled with white specks: 

That the iron potassated at a maximum is easily wrought a small pro- 

hot or cold, that it becomes more malleable by this combi- Bee = 

nation, and that it can acquire hardness by tecapering with- 
out becoming brittle like steel; consequentiy itis highly 
probable, that the small quantity of potassium, which com- 
bines with iron when it is smelted with charcoal, can only 
contribute to improve its quality : 
That iron potassated at a maximum acquires a brown hue a large injure 

more or less deep, mingled with larger or smaller white 44 
specks ; and that in this state the particles have less cohesion, 

so that theiron becomes coldshort, and very probably redshort. 
A single experiment on the combination of potash With put one trial 

iron may give some idea of the new properties the metal net sufficient. 
acquires during and after it is wrought; but it would be too 

hasty to conclude absolutely respecting the qualities of potas- 

sated iron from a single trial. We must wait therefore till 
farther experiments shall confirm the whole of the results 

we obtained, refute some of them, or add new ones, when 

we may decide with more certainty. / 
VII. 
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Vil. 

Analysis of the Acrolite that fell at Stannern in Moravia, the 

22d of May, 1808. By Mr.Vauque.in*. 

Meteoric stone ‘Luns aerolite in its external appearance resembles other 
aie ae productions of the kind. It 1s covered externally with a 

brown, vitreous coating or glaze. Jnteriorly it exhibits a 
gray substance, interspersed with black dots; and in several 

places there are shining laminee, that appear to be pyrites, 

for they are not attracted by the magnet; nor does the 

stone itself act on the magnetic needle. This substance 
is not homogeneous, for pretty considerable nodules, much 

blacker than the rest of the stone are visible in it to the na- 
ked eye. 

Contained the Mr. Klaproth, having analysed a specimen of this mine= 

aha ed ral which was sent him in powder, and found it to contain 

tes. the same constituent. principles as basaltes, and nearly in 

the same proportions, was desirous of a description of it in 

substance, in order to compare it with basaltes. According- 

ly Count Unin, who has a very fine specimen of it, hag 
given the following description. 

Its appear- The surface of the meteorolite of Stannern is fused ; and 

i perfectly black. This characteristic, which is peculiar to 
meteorolites, distinguishes them from other stones, The 
colour of its substance is a light ashen gray, which is not 

altered by scraping. Interiorly are perceived more coms 

pact grains, and of a darker colour than the rest of the mass, 
It contains likewise grains of sulphuret of iron, but in small 
quantity. . | 

Its properties. | This stone is soft, friable between the fingers, not 

scratching glass, and giving no sparks with steel. Its 
specific gravity is 3°19. It fuses with difficulty before the 
blowpipe into an opake glass, which is attracted by the 
magnet. 

Contains a From the specimen I possess, which I picked up on the 

* Annales de Chimie, vol, LXX. p. 321, 

spot, 
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spot, the meteorolite of Stannern differs from others only proportion of 
in containing a smaller quantity of metallic substances. 

Mr. Klaproth, from its chemical analysis, suspects a 

metal, 

but does not 

resemble bas 
similitude between this stone and basaltes, but it is very sates. 
certain, that the two substances differ effentially in their 

fracture, hardness, and appearance when seraped. 

The meteorolite that fell near Egeentield in Bayaria, in Stone of Eg- 

December, 1803, is that which in its external characters 7, 

comes nearest to the basaltic tufa in the neighbourhood of 
Klosterlaach. Mr. Chladni possesses a specimen of it, which 

is very remarkable from containing olivine, or the granular 
peridot of Haiiy, disseminated in it. 
Mr. Moser, a chemist of Vienna, found in 100 parts o 

this aerolite the following substances. 

Silex oe vcvccccccessessscsvees ADDIS 

Alumine.-csccccesecscecseses 7°62 

Black oxide of iron +-++eesseee+ OF 

Oxide of manganese.++-++++,0922 0°75 
Mi ioiatais Sis vataeel al ovine dlers’e-sie sistas 15° he 

Magnesia. ++++e+.eseeseecsones 2°50 

A trace of chrome, and of muriates 

Sulphur, water, and losseessee+e 3°76 

100 

enfield more 

ke basaltes. 

Contains oli- 
vine 

f Component 
parts of the 
stone of Stane 
nern according 
to Moser. 

These results, so different from what have hitherto been Analysis of it, 

found in productions of this kind, having led some persons 
to suspect, that there may have been errours in this analysis ; 
and conceiving at any rate, that it deserved a repetition ; 

requested me to undertake it, which accordingly I did. 
Treated by muriatic acid, this stone gave out a very small Treated with 

quantity of sulphuretted hidrogen. 
If it be subjected to a strong red heat, its colour changes Heated. 

to a pale red, but its weight is not diminished ; no doubt 

because the oxidation of the iron makes u 
weight. 

p the loss of 

muriatic acid. 

Treated with caustic potash we obtain a fused substance, Treated with 
which has a green hue. This colour is more distinct on di- 

luting the substance with water, which produces a deep 
green solution. After the solution is filtered, on being ex- 

posed 

caustic potash, 
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tion. 

Lime, 
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posed to the air a slight flocculent precipitate of oxide of 
manganese falls down. On filtering afresh the solution has 

a fine yellow colour, which would be supposed to be owing 

to chrome. ' Jt was then saturated with nitric acid, and 

evaporated to dryness. During this operation it assumed 

the appearance of a jelly, which indicated the presence of 

silex. ‘The nitrate dried, and redissolved in water, commu- 

nicated to it but a very slight tinge. The silex, which had 
been separated, was perfectly white. The solution of ni- 
trate of potash, tried in all ways with solutions of silver, 

mercury, and lead, even after having been considerably con- 

centrated, did not exhibit the least sign of the presence of 
chrome. It appeared therefore, that the yellow colour of 

the solution was owing to a small quantity of platina taken 

up by the potash from the crucible in which the stone had 
been treated. 

The residuum, which had been separated from the green 
alkaline solution, was diluted in water, and supersaturated 

with muriatic acid, which dissolved it completely. This 

solution, which hada fine yellow colour, was evaporated to 

dryness, then diluted in acidulous water, and filtered. The 

silex, collected on-a filter, was perfectly white, and was add- 

ed to that before obtained. 

The muriatic solution freed from silex was of a lemon 
colour. Being decomposed by ammonia in considerable ex- 

cess, a very bulky brown precipitate was formed, which was 
collected on a filter. To the ammoniacal liquor oxalic acid 

was added, which produced a very copious precipitate of 
oxalate of lime. This was carefully filtered. Though the 

solution was colourless it was evaporated to dryness; and, 

after having been strongly heated, to volatilise part of. the 

sal ammoniac, it was redissolved in water, and made to boil. 

On adding some potash a light black precipitate was ob- 
tained, which was carefully collected. ‘This precipitate, 
while still wet, was dissolved in muriatic acid. The solu- 

tion, which was yellow, was diluted with a pretty large 

quantity of water, and decomposed by saturated carbonate 
of potash, which occasioned some light flocks, that could 
not be collected: without great trouble. The colour of these 

flocks was a greenish white ; and they dissolved in ammo- 
nia, 
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nia, which they tinged blue. This blue solution being eva- 
porated, a little oxide was left, which could not be weighed ; 

but it was treated with muriatic acid, and a slip of iron 
immersed in the solution, which did not become coated 

with copper. It is evident therefore, that this small quan- 

tity of matter was nickel. The liquor containing saturated 

carbonate of potash had retained a littie manganese, but 

not the slightest trace of magnesia. 

I boiled the brown precipitate formed by ammonia in a 
solution of pure potash, which took up some alumine. 

This was separated, and treated with sulphuric acid. The 

alumine still retained a small quantity of silex and lime. 

After having let the oxide of iron dry, I treated it with 

muriatic acid, and evaporated to dryness; when a small 

portion of silex again separated from it. All the silex was 

mixed together, and heated red hot. The muriatic solu- 

tion of iron was decomposed by saturated carbonate of pot- 

ash, filtered, and evaporated; when it still yielded a little 

oxide of manganese, without any magnesia being discover- 

able. . 

As I suspected, that the oxide of iron might still retain 
a little lime, or magnesia, L redissolved it in muriatic acid, 

and precipitated by oxalate of ammonia; but I obtained 

only a light yellow precipitate, which was oxalate of iron 

mixed with a little oxalate of lime. ‘This I heated red hot, 

aud then redissolved in muriatic acid, This solution I de- 

composed by ammonia, to get the oxide of iron; and pre- 

cipitated the lime by oxahe acid. ‘To precipitate all the 

iron from the solution to which oxalate of ammonia had 

been added, I employed the hidrosulphuret of ammonia, 

which formed a black precipitate. This was well washed, 

dried, calcined, then redissolved in muriatic acid, and pre=- 

cipitated afresh by ammonia. The solution decamposed by 

hidrosulphuret of ammonia contained no lime. 
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Nickel. 

Manganese. 

No magnesia, 

Alumine. 

Silex, 

More mangas 
nese, but no 
magnesia. 

Jron and a lite 
tle lime. 

{It follows from all the facts exhibited in this analysis, Component 

that the aerolite of Stannern contains silex, alumine, lime, pats, accords 

iron, manganese, nickel, and sulphur; but I found neither 

Magnesia nor chrome. 

The 

ig to Vau- ll 

quelin. 
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The following are the proportions obtained from 106 

parts. 

Silex ecooesvevose ees seu eee 9802708 50 

Lime eoeec rere oe oes eeeeee 8 Bee e ete 12 

AlUMiIn€ seeererersereccscsveress Q 

Oxide of yons ee ccseccreecsessece IG 

Oxide of manganese+++eeeceeeeeee 1 
Oxide of nickel, a slight trace, scarcely 

to be estimated at °G01 
Sulphur, an atom-++++scceereeers 

ener ey 

10}. 

Bfuriatic acid In another examination of this stone pretty evident traces 

found in it. of muriatic acid were found. 

Differences in These results ditfer a little from those obtained by Mr. 

éetwo results. Moser: Ist, in exhibiting no magnesia; 2dly, in containing 

nickel; Sdly, in a slight increase of weight, instead of loss 3 

an increase necessarily consequent to the oxidation of the 

iron. This increase would have been still greater, if I could 

bave calculated the quantity of sulphur disengaged by means 
of the hidrogen, -— “eo aie 

Differs from "Phis aerelite then is of a different species from those that 
psher gerolites, have hitherto been analysed, since it contains neither mags 

nesia, nor chrome, substances constantly found in the 

other aerolites; and in containing a considerable quantity 

of alumine, traces of which alone have been found in 
others, 

yes certainly Yet this Moravian aerolite has all the external characters, 
Tae. that distinguish productiens of this sort; and from the ac= 

edunt given me it appears unquestionable, that it fell from 
the atmosphere, 

ar 

Existence of = Wote, It appears from a former paper in the Annales de 

5% meat ee Chimie, vol. LXEX, p. 280, that the Institute had enter- 

tzined some doubts of the reality of the existence of alu- 
mine in meteoric stones, announced by Mr. Sage; see 
Journal, vol. XXIV, p. 190; because it had not occurred 

in the stones analysed by others. Mr. Vauquelin accord- 

thyly analysed a stone, that had fallen no long time before 
near Parma, but ** could not discover in it at most above 

@° 0015 of alumine.”’ fe would willingly have analysed a 

specimen 
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specimen of the stone, in which Mr. Sage had found it; 
but this gentleman had none left, except the piece fashioned 

into a vase. Mr. Vauquelin however saw the products ob- 

tained by Mr. Sage, and was induced to think, that what , 

he had considered as alum was a mixture of the sulphates 

of alumine, iron, and nickel. The subsequent analysis by but now cam 
Mr. Vauquelin however, given above, not only confirms ‘med. 
the existence of alumine in these stones; but that, as Mr, 

Sage observed, it is in very different proportions; for the 

stone of Stannern contained more than either of the stones 
analysed by Mr. Sage. Jn the following extract of a let- 

ter from Mr. Klaproth we find farther confirmation of the 
fact. C. 

VItl. 

Extract of a Letter from Mr, Ki.aprotu to Mr, GEHLEN*. 

; I HAVE just finished the analysis of a meteoric stone, Analysis of 
, A , ’ MM. = another metge 
that fell in the afternoon of the 13th of May, 1807, in the parece: ar 

district of Juchnow, in the government of Smolenski, du- 

ring a very heavy thunderstorm with a cloudy sky. It 

weighed 4 poods, or 120lbs. Berlin weight [124lbs. avoir.]. 

Like all meteoric stones it is covered with a slight grayish 
black crust. Interiorly it is of an earthy ashen gray. It 

is mixed with many little specks of pyrites, globules of iron, 
and many spots of brown oxide of iron. Its specific gravity 

is 3-7. It gave me as its component parts; 

Metallic iron csssssseseeecees 17°60 
Metallic nickele«sssscceessoees O40 

Be ee isto dix ott ths a teteialale) siteiatsye axaiee.) 9S 
Magnesia scerssensecccceccces 14°28 

PTAC. \aislalvisleicleisiasisiaec cece f ) 

MUsITAN@larors. ove a) sfeleielate! biss as uae s o.8 « 0:75 

Oxide of iron Sieietataieiele a's ose @ 5's 25 

Loss, including a little sulphur, 
and a trace of manganese «+++ 3 

100. 

* Annales de Chimie, vol. LXX, p. 18). 
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ANALYSES OF METEORIC STONES.: . 

Tt is somewhat remarkable, that I found alumine and 

lime in this meteoric stone, since no mention has been made 

of alumine in particular in the analysis of meteoric stones 

hitherto published. It is true Bartholdi, of Colmar, an- 

nouneed 0°17 of alumine m the stone of Ensisheim ; but 

Vauquelin assures us, that he found this stone hke all 
others. 

As I have a specimen of the stone of Ensisheim in my 
collection of meteorolites, T subjected a certain quantity to 

analysis, and found in it 1} per cent of alumine. 

It is very easy however, to overlook alumine, when it is 

contained in very smal] quantity in stones, as you justly 
observed on my analysis of the terre verte of Verona. Ac- 

cordingly on repeating this analysis I found, that, by.boil- 

ing the recently precipitated oxide of iron with a solution 

of caustic potash, I obtamed 1°75 of alumine: this there- 

fore is a principle to be added to those of the earth of Ve- 
rona, aud its weight must be deducted from that assigned 
to the oxide of iron. 

To speak generally Iam far from pretending, that my 
analyses, even the most accurate, are perfectly just and 

exact; it is only by a careful repetition of them, that we 

can approach’ as near as possible to the truth. 

Among all the experiments of Ritter on Davy’s decom= 
position of the alkalis I found the phenomena exhibited by- 

tellurium most interesting. [See Journal, vol. XXIV, p. 

318.] This property of tellurium Jeads us to expect, that 
we may accomplish the decomposition of water so that the 

hidrcgen shall enter into combination, and the oxigen be 

separated in the form of gas. It is much to be wished, 

that this mefal was more easy to be procured, that we 
might pursue these experiments; for at present we have 
no way of obtaining it but from the foliated ore of Nag- 
yag. 

The products of soda and potash, which we obtained in the 
Jaboratory of the academy, in conjunction with Mr. Simon 

and Mr. Ermann, by employing the galvanic apparatus, have 
kept very well for three months under oil of turpentine, re- 

taining their metallic lustre, particularly the large pieces, 

The oil of turpentine has acquired a transparent brown red co- 
| leur, 
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lour, and a gelatinous consistence. It is a true Starkey’s 

soap. When I poured fresh oil of turpentine on this soap y 

to dilute it, and exposed it to the action of heat, there was 

a considerable extrication of gas, and the globules percep- 
tibly diminished. This was owing to the hidrogen, which 
the seda had absorbed during the galvanic action, being 

separated again. When these small globules were taken 

out, and dried on paper, they changed their nature in 2 

few seconds, and nothing was found but small heaps of 

soda. 

— 

TX. 

On the Purification of Nickel by Means of Sulphuretted Hi- 
drogen: by Mr. Ropsiquer, Apothecary *. 

Havine treated a considerable quantity of speiss in the Attempttoob- 
laboratory of Mr. Vauquelin, with a view te extra& from it eat 
pure nickel, this process afforded me an opportunity of pickel. 

making some remarks, which I have thought necessary to 5 

make public, that they who engage in a similar pursuit may 
avoid the same errours. I shall give a bref account of the 
process [ followed. 

I teok two pounds of speiss, which I treated directly Treated with 

with nitric acid dilated with two parts of water. I omitted wee conc Lt 
the rousting commonly directed, from the danger of so. large ous rvasting. - 

a quantity of arsenical vapour, and because the roasted ore 

is not acted upon so easily by acids. Thus the solution, 

which took place very quickly, was accompanied as usual 

with an evolution of nitrous gas; and the sulphur separated 

in proportion as it went on ina flocculent precipitate, which 

afterward united into a mass. The whole of the acid at 

32° employed successively was Glbs. 80z.; and the resi- 

~duum, which probably contained a pretty large quantity of 
.arseniate of iron, weighed 70z. Gdrachms. I fijteved the Atseniates of 

liquor, which I diluted with a large quantity of water ia “°° *"° Pins 

*®- Annales de Chiniie, vol. LAIX, p. 285, 

order 
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precipitated by order to dispose the arseniates of iron and cobalt to separate 
potash, 

The solutiou 
treated with 
sulphuretted 
hidrogen, 

Large quantity 

more fully; and as these two salts require more acid, to 
retain them in solution, than the arseniate of nickel, I ac- 

complished their separation pretty easily, by adding gra- 
dually a solution of potash, but so as to leave an excess of 
acid in the liquor. The precipitate, that was formed, ap- 

peared to the eye to contain two substances: the lower stra- 
tum was composed of granular rosecoloured particles, which 
indicated arseniate of cobalt; the other, which was mueh 

less in quantity, consisted of finer particles, more floccu- 
lent, and of a dirty white. This I considered as arseniate 

of iron, but I found in it also some arseniate of copper. 

These two arseniates united and dried weighed ten ounces. 

The solution was treated with sulphuretted hidrogen, as 

directed by Mr. Proust, for the purpose of separating the 

copper, oxide of arsenic, and arsenic acid.’ In fact I ob- 

tained so copious a precipitate, that ‘at the end of some 
days I was obliged to filter, because the tube, through 

which the gas was introduced, though of considerable dia- | 

meter, was perpetually getting choked up. I continued to 
keep up the stream of sulphuretted hidrogen gas, as long 
as 1t occasioned any sediment in the solution. 

This operation, which continued near a month, and con- 

of precipitate. sumed Glbs. 8o0z. of sulphuret of iron, yielded me on the 

Treated with 
Muriatic acid, 

whole 11b. 14 0z. of precipitate, which I separated at three 
different pericds. The first was of a brown gray colour, 
and when dried was intermixed with spots of white; the se- 

cond was more homogeneous, and deeper coloured ; and the 

last was nearly black. 

The quantity of these different sulphurets I had obtained 
appeared to me so exorbitant in respect te the speiss em- 
ployed, that I was desirous of ascertaining their nature, in 

order to know, whether I had really separated nothing but 
copper and arsenic by this process. Accordingly I treated 

a portion of the first with muriatic acid. The solution was 

readily accomplished, and the sulphur separated. The 

filtered liquor was of a fine green, but precipitated white 
by prussiate of potash. Sulphuretted hidrogen did not 
render it turbid till after the lapse of a few moments. Hav- 

ing separated the arsenic by this means, I precipitated the. 

whole 
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whole of the solution with caustic potash. T then treated Precipitate 
the precipitate, after it was well washed, with dilute ee 
monia, the proportion of which I increased, as long as the 
sapphire blue colour produced was increased in intensity. 

_ After macerating some time, I filtered. The undissolved Residuum die 
portion had acquired a deep green colour, similar to the ae 
fine green of Scheele; and being treated with weak muri- eye 

atic acid, it immediately became black, and dissolved, giv- 
ing out oximuriatic acid gas, and imparting to the acid a 
fine pure rose colour. It was therefore oxide of cobalt at 

a maximum, which could not redissolve in the ammonia, 

as Mr. Thenard had observed. The ammoniacal solutiow, 

evaporated to dryness, let fall a light green powder, 
~which comported itself as pure oxide ef nickel with every 
reagent. 

On the successive examination of the other two precipi- Precipitate at 

tates obtained by sulphuretted hidrogen, they were found rE ur 
to agree, except in the proportions, with the former. In only in pro- 

the last the quantity of cobalt was scarcely perceptible. NG a: 

‘The second contained more than a tenth of arsenic in the 
state of an oxide not sulphuretted, which might be extracted 

by boiling water alone. The first contained much more 

nickel than the others. By the different processes which I 

employed to analyse the precipitates I constantly found sul- 
phur, originating from tke sulphuretted hidrogen, arsenic, 

‘nickel, cobalt, and not an atom of copper. This did not No copper. 

surprise me, because I knew, that some of these ores con- 

tain none: but what really puzzled me was, to account for What coula 

the precipitation of the nickel and cobalt by the sulphuret- patel ease of 
ted hidrogen. I thought at first this was owing to the pro- the nickel and 
«ess I had followed; but 1 was completely undeceived, after ah ee 
“having analysed three specimens taken from ditferent col- hidrogen# 

lections, and labelled “ sulphuret of copper and arsenic 
obtained in the purification of nickel.”” These sulphurets 
were of the same nature as mine, only one of them con- 
tained in addition a little copper; yet they were produced 
by processes, in which alkali had not been employed fer 

the separation of the arseniates of iron and cobalt as in 

mine. Obliged to look for some other source of the fact, I 
formed a series of conjectures, and made experiments ac- 

cordingly, 
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cordingly, which it would be useless to enumerate, since 
they led to nothing interesting. 

T could not suspect the existence of a substance, which, 

when united with nickel and cobalt, eccasious their precipi- 
tation by sulphuretted bidrogen: for, when I redissolved 

these sulphure!s in munatic acid* mingled with a few drops 

of nitric acid, and I had separated from them nothing but 
sulphur, I could no lounger precipitate them again by the 

samereavent. It must have arisen therefore from some circum- 

stances peculiar to the operation itself: and in consequence, 

in order to examine it with more attention, I began witha 

small quantity. ‘The solution was accomplished in the same 

way by nitric acid diluted with twice its quantity of water 

by measure, The residual sulphur.was.separated by, filtra- 
tion, and I evaporated the solution gently to one fourth. I 

let it cool, to erystalhze the oxide of arsenic, which was de- 

posited in pretty large quantity.. Having filtered the solu- 
tion a second time, I evaporated it to-a sirupy, consistence: 

when in proportion as the excess of acid was carried off, the 

arseniate of iron was deposited, and formed a kind of gela- 

tinous magma. » Again | filtered:and evaporated: and this 

T repeated to the fourth time, drawing off at each a little. 

more acid, 

The first sediment obtained by evaporation was argeniate 

of iron in the form of a white powder: the second was a 

mixture of arseniate of cobalt and iron: the third appeared 

to be pure arseniate of cobalt. The last time I evaporated 

to dryness; and the portion that would not redissolve in wa- 
ter was arseniate of nickel. 2 

At each filtration I took care to iry the freth solution with 

sulnburetted hidrogen, to endeavour to find the point at 

which the precipitation of the nickel took place; buat [al- 

ways obtained a precipitation of orpiment, The last alone 
yielded mea copious sediment of a blackish brown, which 

was found on examination to contain nickel, arsenic, and no 

copper. [I then conceived, that the proportion of acid might 
-have an influeuce in this precipitation. With this view I 

*T perceived, that, during this solutian, the muriatic acid took up or-* 

Jinent ina state of combination, which could be separated fiom it by 

the .ddition of wacer. : 

examined 
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‘examined the state of my solution, and I saw, that it still 
reddened litmus paper perceptibly; and if I added a small 
portion of acid, the precipitate produced in it by sulphuret- 

ted hidrogen was no longer black, but of a fine yellow. 
Thus it appears to me demonstrated, that when the ni- A predomi- 

tric acid is in too smail proportion to exert a strong attrac- Toe cen 
tion for the oxide of nickel, it lets fall a certain quantity prevent the 
with the arsenic, till it becomes sufficiently predominant to Pace 
counterbalance the combined action of the sulphur and ar- 
senic ca the nickel. Whence we perceive, that, to avoid 

this inconvenience, it is necessary to keep up a slight excess 
of acid in the liquor, and then we may operate with cer- 

tainty. » 

X. 

On the Experiments of Mr. Cuenevix and Mr. Descortts 
on Platina: by Mr. C. L. BertHOLLET*, 

Mir. Chenevix published in the Philosophical Transac- Mr. Chenevix 

tions a number of experiments on the combination of pla- combined _ 
ct t Bd age , mercury with 
tina with mercury, from which it appeared, that this com- pjatina, 
pound, in certain proportions, was capable of sustaining 

-the strongest fire without the mercury being separated; - 
that it was fusible; and that it bore a resemblance to palla- 

‘dium. But that-celebrated chemist was desirous of his ex 

periments being repeated and confirmed, particularly as 
Messrs Rose and Gehlen announced results contradictory 
to hiss Accordingly I invited him to accompany Mr. Des= 
cotils to my laboratory at Arcueil. 

Mr. Chenevix mentioned the following experiment, which Experiment — 

he has described in the Annales de Chimie, vol. LXVI, p. ther sa out 
86, as best calculated to elucidate the subject. aPe 

«¢ Let diluted nitric acid be boiled with a large quantity nitrate of *- 

of metallic mercury, and the result will be a nitrate of mer= mercury at_a 
e vias ‘ ini de 

cury at a minimum of oxidizement. If this be poured into ged to mariats 

. * Annales de Chimie, vol. LXVII, p. 86. 

+ See Journai, vol, VII, p. 85, 176; and XI, p. 162 and 182. 

| Vou. x KV; JAN. 41810. F f & De 
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of platina, and a -muriatic solution of platina, a precipitate will be formed, 
ee "| composed of platina and mercury united with muriatic 
little borax acid. Let this be washed, and reduced with a little borax 

and charceal. i 4 crucible lined with charcoal, and a-metallic. button will 
be obtained. Dissolve this in nitro-muriatic acid and it 

will be precipitated by green sulphate of iron.” 

These directions were followed, and a well melted button 

was obtained, the specific gravity of which was about 17. . 

raed - Mr. Descotils having subjected to ebullition a mixture of 
green sulphate green sulphate of iron and solution of platina, prepared so 
GF arpa. as to contain but little excess of acid, a copious precipitate 

fell down ; so that this property belongs to platina itself. 

Another difference remained ; it was, that the platina 

precipitated with mercury possessed the property of being 
liquefiable by the action of fire, which indicated a consider- 
able difference between the button obtained and platina 
that had not undergone the same preparation. - 

. Platina fusible 1p the interval between this meeting and the next, Mr. 
wiih the addi- 
tion of borax. Descotils alone treated pure platina ik borax in a cruci- 

ble lined with lampblack, and obtained a button like that 

given by the mixed be ecipitate, and of similar specific ai 

vity. 

The button By this experimeat, which was repeated, it was proved, 
coe >o- that platina is capable of entering into fusion by means of 

horax and charcoal. On dissolving part of the button, Mr. 
Descotils obtained from it boracic acid. 

Platina com- “Platina therefore is capable of combining with the whole: 
hs with ‘or part of the borax; and thus alloyed it has a perfectly 

; ‘metallic aspect, is hard and very brittle, and takes a crys- 

talline form internally. Mr. Descotils had already observed 
_ similar phenomena with other metals. 

Precipitate of | The mixed precipitate urged with the most powerful 

ei forge fire, without the addition of charcoal and borax, did 
fusible without not enter into fusion ; so that Mr. Chenevix acknowledged 
—e and the property of liquefying was not owing to the mercury, with 

which the platina bad been precipitated, but to the char- 
‘ goal and borax ; and he had himself remarked in his former 

paper, that piatina might be fused by means of borax, i in 2 

crucible lined with cueanal uo doubt, as will faeintiy be 
seen. 

There 
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. There were two substances, the borax and charcoal, the Platina fused 
action of which it was necessary to discriminate. In con- ets wR 
sequence Mr. Descotils treated pure platina with charcoal in” 

. a crucible, and observed, that the charcoal was sufficient, to 

produce its fusion. 

A button thus obtained at Arcueil had increased in weight Carburet of 

a little more than 0°03, which were owing to the charcoal, Rp om 

that had combined with the metal. Its specific gravity was 
18. This carburet was very hard, very brittle, shining, and 

lamellated internally. 

Mr. Descotils observed, that borax without charcoal could Borax alone 

not effect the liquefaction of platina; yet, by means of Will not fuse 
charcoal, borax, or more probably the boracic acid, enters eee 
into combination with platina. He will publish the expe- - 
riments, to which these observations shall give rise, and 

which he intends to pursue. 

Xi. 

On a singular Crystallization of the Diamond: by Mr. Guy- 
- -pon-Morveav*. ; 

Tue natural history of minerals being only a collection natural histor 
of facts sufficiently established to be admitted without ry of minerals 

_ question, it is particularly important to confirm the reality Boe geese “i 
of those that rarely meet our observation, in order to remove 
doubts, and cut short disputes, which tend but to retard the 
progress of science. : 

Five years ago I published in the Annales de Chimie, a Crystallization 
letter on the crystallization of lszulite, the lapis lazuli of % 4p 142¥4- 

' the shops. The piece from which the accurate description 
, was then made by Lermina, and which presents a perfect dode- 

-caedron with rhombic faces, has been recognized.by all who. 
have seen it in my collection with the fine ultramarine, 
which Messrs. Desormes and Clement obtained from the 
mass in which this crystal was imbedded. Their opinion 

* Read to the Institute, March the 27th, 1809. Ann. de Chim, voi. 

LXX, p. 60, 
‘ ; FQ bas 
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Some have un- 
reasonably 
doubted this. 

New crystal of 
the diamond, 

Usual form of 
its erystals. 

A macle or 
twin crystal. 

we 
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has been unanimously confirmed by comparing it with ano- 
ther fragment, in which likewise are found a number of grains 
of lazulite, enchased as it were in carbonate of lime, equally 
accompanied with sulphuret of iron, all of the same azure 

blue colour, and some of which pretty distinctly exhibit 
angles and faces, notwithstanding their smallness, — 

Most of the mineralogists who have written since. this 

publication have made no scruple to mention this regular 

figure under the article lazulite; though others have not 

even attempted to fix their opinion by an examination of 
the crystal, a description of which I have published. They 
have concluded, that, being opake and mixed with pyrites 
and carbonate of lime, there was no proof of its beg 

really a lazulite; notwithstanding they agree with all other 

mineralngists, that the fossile body which yields ultramarine 
is always opake, and commonly mixed with pyrites and cars 
bonate of lime. . 
‘Having had an opportunity of observing a crystalline form 

of the diamond perhaps hitherto unique, 1 conceived the 

Class would receive some gratification from seeing it, and 
that this would be the most certain method of = Area 
its existence beyond all controversy. 

The primitive form of the diamond is known to be a re-= 
gular octaedron. Moat frequently it presents itself in sphes 
roidal crystals or with curvilinear facets. It has been found 
cubical, plano-convex, cyliudroid: but it was not suspected 
to be susceptible of that variety of form, which Romé dé 
Isle termed macle, and Mr. Haiiy has named hemitrope ; 
that is, where half of the crystal is turned back, so as to 

form reentering angles, as we see in some varieties of the 

ruby, feldspar, pyroxene, ke. , 

Among the rough diamonds, which Mr. d’Arcet offer ed 

to nice to the series of experiments undertaken by 

Messrs. Hachette, Clement, and myself, on the products of 

their combustion, there was one, which we thought proper 

to set aside, as presenting the first example of a structure, 

the prototype of which ought to be preserved. 
This diamond is of the weight of 762 millig. [a gis. 

nearly]. Its specific gravity is 3°512. 
The class will perceive at once, that it is formed of two 

demispheroids, © 
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demispheroids, the deflected position of which, imperfectly 
terminated at one of the extremities, exhibits at the other 

the very decided reentering angles, that characterise the © 
hemitrope. ) 

XII. 

Remarks on the Pechblende, an Ore of Uranium: by Mr. 
VAUQUELIN™. 

Me. de Lannoy, a dealer in minerals, and a skilful con- Mineral resem- 
noisseur in this branch of natural history, had in his col- ag ee 
lection several specimens of a black, shining, compact, rd aed 
heavy mineral, with a conchoidal fracture, the nature of 
which he did not know. Mr. Haiiy, to whom he showed 

jt, was in doubt between gadolinite and pechblende, which 

in fact it resembled more than any other substance, 

Having given me a piece of it to subject to chemical anas proved to be 
lysis, I soon found, that it was pechblende, or sulphuret of ‘Pe !atter. 

uranium. Though the experiments, by which I found what 
it was, have nothing new in themselves, I shall relate some 

of them, because they afforded me an opportanity of mak- 
ing a few remarks on the state in which uranium exists in 
this ore, and on the combinations it is capable of forming 
with oxigen. 

The pechblende reduced to powder, and digested in mu Treated with 
riatic acid moderately concentrated, dissolved without any ™uriatic acid. 

- perceptible effervescence, only a smeil of sulphuretted hi- 

drogen gas was emitted. 

The solution had a very deep dirty green colour. Di- solution gl 
luted with water and filtered, it left on the paper a small tered, 

quantity of residuum; which, when washed and dried, exe 
hibited all the properties of silex mixed with a little sul- 

- phur. 

During the evaporation, and more especially during thé & evaporated. 
cooling, this concentrated solution deposited crystals of 

muriate of lead. These I separated by adding rectified alco- 

* Annales de Chimie, vol. LXVIIJ, p. 277. é 
hol, 
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hel, which dissolved the muriate of uranium without touch- 
ing the muriate of lead. 

Ths casket of The muriate of uranium, after the alcohol was driven off 

sobedl it waeek by heat, was diluted with water, and subjected to the fol- 

and examined. lowing experiments. 1. Pure and carbonated alkalis formed 
in this solution very deep bottle-green precipitates. These 

precipitates, particularly that from ammonia, turned black 

and shining when dried. 2. Prussiate of potash produced 

.a deep chocolate brown precipitate. 3, Infusion of galls — 

occasioued a greenish brown sediment, which in time - 
changed of a yellowifly red in the upper part. 

Precipitate by The precipitate formed by ammonia in the muriatice so- 

ammonia, lution of uranium, though completely washed and dried in 

» the open air, still retains much water and ammonia; for on 

eucined, being heated in a glass retort, it gave out a perceptible 

quantity of these two substances, and acquired a still deeper 

black colour. 

and dissolved This matter, thus dried, dissolved readily in nitric acid 
in nitrie acid, dijyted with water, even cold: but the solution, which had 

a green colour, immediately on being heated gave out 9 
considerable quantity of nitrous vapours, and at the same 
time acquired an orange yellow colour, , 

The solution The solution of this calcined oxide in nitric acid having 
diluted, been diluted with water, after some time it let fall a- small 

quantity of oxide of iron. This ore of uranium therefore 

contains small quantities of lead, iron, sulphur, and silex, 
It appears to be the kind analysed by Mr. Klaproth mppex 
the name of pechblende of Joachimsthal. 

& 6 renseseealle This new solution of oxide of uranium in nitric acid was 
by alkalis, precipitated of an orange yellow by caustic alkalis, and of a 

pale yellow by alkaline carbonates, an excess of which re- 

dissolved the precipitate, 

prossiateof Pr ussiate of potash and infusion of galls formed in this so- 

potash, & galls |ytion precipitates of a hrown red much lighter than before, 
Green‘oxide The green oxide of uranium united with liquid oximuri- 

erect atic acid soon destroyed its smell and colour; and the solu- 

ee ae gradually assumed a_yellow colour, like that ee 
by nitric acid. 

and in other The combinations of the green oxide of uranium with 
aie crystal- the sulphuric, nitric, muriatic, and acetic mig evaporated 

e te 
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to a proper degree, afford neutral salts, which crystallize 
each in its peculiar form, but ail of a yellowish green colour. 

_ The yellow oxide on the contrary combined with these Salts of the 
fer never forms perfectly neutral salts, and does not crys- - pags eae 

tallize in distinct and regular figures. cyystallizable. 
The green oxide does not dissolve in alkaline carbonates : The yellow 

but the yellow oxide does in large quantity, as Mr. Klaproth oe a 

first.observed, green does not. 

From these experiments it appears to me beyond a doubt, Two oxides of 

that uranium is susceptible: of two degrees of oxidation, aha there- 
and this is principally the object I had in view to demon-  ~ 
strate here; one by which it forms a deep green oxide, the 

ether by which it yields an orange yellow oxide. It exists 

in the first of these states in the pechblende; and it is in 
the second that it constitutes the yellow ore of, uranium, 

such as that which Mr. Champeux discovered in the envi- 

rons of Autun, in the department of the Upper Saone. 
The pechblende of which I have given the analysis ap- Oxide of the 

pears to me to contain uranium in the first degree of oxida- "St degree in 
tion, for it dissolves in muriatic acid without any perceptible enon 

evolution of gas. 

* T even doubt whether the sulphur contained in this ore which is not a 
be combined with the oxide of uranium, for the quantity is SmiphGro. 

~ extremely small in proportion to that of this metal; and am 

more inclined to suppose, that it belongs to the lead, which 
Bise exists init. | 

This reflection did nat escape Mr. Kaproth; = he says Klaproth of a 

in the second volume of his analyses: “ I do not consider similar opi- . 

the black ore of uranium as a sulphuret, but as a ier: me 

combined with little oxigen. It is this nearly metallic state 

‘of the ore, that occasions the evolution of nitrous gas while 

it is dissolving in nitric acid.” Mr. Klaproth however has 

‘not distinguished two species of the oxide. 

These two oxides comport themselves with the acids and Tye onde: 
alkalis nearly as the oxides of iron. Thus the green “oxide cat anctaile 
of. iron uniting with acids saturates them perfectly, and sania, paaiaer 

forms crystallizable salts; and does not dissolve in alkalis, 

The red oxide on the contrary, in its combination with 

acids, which it does not ‘saturate, forms uncrystallizable 

salts; and it dissolves in, concentrated subcarbonates, _ 

a ‘ wit From 
» 
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Capable of From the experiments above related we may farther con= 

oe hie clude, that the oxides of uranium, like several other metals, 

are capable of combining with water and forming hidrurets ; 
a fact which stil! farther confirms the opinion of Mr. Proust 
on this subject. 

XIIL 

On the Ovides of Copper, be Professar Panoln -. 

Oxides of cop- I Have just analysed red oxide of copper crystallized in 

ich octaedra. I have found, that it is an oxide at a session 
and obtained from it 

Red. Copper: -100 eoesgeoeeesseser or 84°75 

Oxigen:+ 17 or 18 eoeeecesceover 15°25 

The black oxide of copper contains 

Black, Copper: +100 eoveccegecseovece OF 80 

Oxigen ++ 95 eecsecesseoeseesee 290. 

SCIENTIFIC NEWS. 

Wernerian Natural History Society. 

Wermerian na- "Tue first meeting of the third session of this Society 
et was held in the College Museum at Edinburgh, on the 4th 

of November last. There were then read a learned botani- 

cal paper, by Mr. R. Brown of London; proposing a sub- 
division of the apocineg of Jussieu, to be called asclepia- 

dee ; the first part of an essay on Meteoric Stones, by Mr, 
G. J. Hamilton; and the concluding part of an account of 
Fishes found in the Frith of Forth, by Mr. Neill. 

The next mecting was on the 9th of December, - when 

Professor Jameson read an account of a considerable num- 
ber of animals of the class vermes, which he had observed 

on the shores of the Frith of Forth, and the coasts, of the 

Gems found in Orkney and Shetland Islands; and algo a series of observa- 
Scotland. 

* fect de Physique, vol. LXV, p. $0. 

| tions 
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tions on the different precious stones found in Scotland, 

particularly the topaz, of which he exhibited a series of im- 
teresting specimens from Aberdeenshire; and asiong these Large crystal- 
was acrystal, weighing nearly eight ounces, which 1s proba- lized topaz, 

bly the largest crystallized specimen hitherto discovered in 

any country. The secretary laid before the meeting a com- 

munication from the Rev. Mr. Fleming of Eressay, describ- 

ing several rare vermes lately iskjwetea by him in Shet- 

land; and a catalogue of rare plants to be found withina 
day’s excursion from Edinburgh, by Mr. Robert Maughan, 
senior. | 

At this meeting the following gentlemen were chosen of- 

fice-bearers for 1810 :—Prof. Jameson, President: Drs. 

Wright, Macknight, Barclay, and T. Thomson, Vice-Pre- 

dents :—P. Walker, Esq. Treasurer :—P. Neill, Esq. Sec- 
retary :—P.Sime, Esq. Painter of Objects in natural history. 

—— 

We understand that the first volume of the Trausactions Ist vol. of 

of the Wernerian Natural History Society is in the press, be cnact we 
and will appear early in the ensuing year; and also that Dr. 
Charles Anderson of Leith, the learned translator of Wer- 

ner’s Classical work on veins, has now in the press a trans- 
lation of the celebrated Von Buch’s Mineralogical Descrip- 

tion of the county of Landen in Silesia. 
Daubuisson, a distinguished pupil of the illustrious Translation of: 

Werner, some time ago published an excellent description annetorn ie oe 

of the Floetz-trap formation of Bohemia; and it gives us Formation in 
pleasure to aunounce, that a translation of this work, by a B°h°™™ 
member of the Wernerian Society, is nearly finished, and 
will appear early in the ensuing spring. 

Werner has had the distinguished honour conferred ou Werner clec- 
him, of being elected one of the Honorary Fellows of the ee. 
Royal Society of Edinburgh; and also Honorary Member ties. 
of the Royal Medical, Royal Physical, Natural History, and 
Chemical Societies of Edinburgh, and of the Literary and 
Philosophical Society of Manchester. : 
A Caledonian Horticultural Society has recently -been Horticultural 

_ established at Edinburgh, nearly on the plan of the Horti- itt ad 
cultaral Society of London. It is to consist of limited =~ 
oo of honorary, ordinary, and corresponding mem- 

bers. 
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bers. It is intended, that the Society shall be very sae 
consisting ouly of persons distinguished for their horticul- 
tural and hotanical zeal. The Society purposes to publish. 

Mewoirs ; and we doubt not that much useful information 

may thus be disseminated. The following gentlemen have 

been chosen office-bearers for 1810. 

President. The Right Hon. the Earl of DAaLKErTn. 
Viee-Presidents. Sir James Hau, Bart., M.P.. Dr. 

Ruruzrrorp, Prof. of Botany, Edin. Dr. Coventry, 
Prof, of Agriculture, Edin. Arex. G. Hunrer, of Black- 

ness. Mr. Watrer Nicot, and Mir. Parrick NEILL, Se- 

eretaries. Mr. Anprew Dicxson, Treasurer.. Counsel-. 

lors. Professional. -Mr. Tuomas Dickson, Leith Walle, 
Mr. James Macponaun, Dalkeith, Mr. Epwarp Sane, 

Kirkaldy. Mr. Tuomas SomMERVILLE, Botanic Garden, 

Mr. Joun Fiercurr, Restalrig. Mr. Joun Hay, Edin-. 

burgh. Amateurs. Dr. Duncan,Sen. Dr. James Home, 
R. Hopsnon Cay, Esq. Grorce Bruce, Esq. THomas 
Hourcnison, Esq. James Smiru, Esq. 

Mr. T. Leybourn, of the Royal Military College, has 
just published the ninth number of his periodical work, en- 
titled, The Mathematical Repository. It contains, beside 
various articles, Solutions to the Mathematical Questions 

proposed in the seventh number; and a series of New 
Questions, to which he solicits Answers from his correspon 
dents, with a view to their being inserted in the eleventh 
number.—In publishing this work, the editor has in view,, 
to. promote the study of the various branches of the mathe, 
matics, by affording to the student an opportunity of cul- 
tivating his powers of invention in resolving problems which. 
depend on its different theories: and also, to collect toge- 
ther and preserve the fruits of the studies of his ingenious 
correspondents, among whom he numbers some of the asost 
skilful mathematicians in this country. The number here 

annaunced completes the second volume of the work. The 

many valuable articles in both these we would gladly enu- 
merate, but that they are so numerous, they would occupy 
too much room. 

Prof. Woodhouse has analysed the meteoric sbamii that 

fell at Weston, in Connecticut, on the 14th of Octobers 

1807; 
y 

. 
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1807, and obtained from 100 parts, silex 50, iron 27, sul+ 
phur 7, magnesia 10, nickel 1, leaving a loss of 5.. Some 

specimens of it, carried to France by col. Gibbs, were 

examined by Mr. Gillet-Laumont, who gives the following 

account of them. 
‘“‘ They contained rounded globules, ferruginous and Contained 

brittle, of a blackish gray, and acquiring a dull metallic brite iron, 
aspect on being rubbed with a smooth file. They were not 
very abundant, and appeared to be slightly attracted by the 

magnet. 

«© Small portions of malleable iron were diffused very malleable iron, 

plentifully through the stones. They were of irregular 
shapes, and very unequal in size; some black, but most of 
a shining silvery white; and easily cut with a steel instru- 

ment, like those contained in most aerolites. I separated a 

small, flat, triangular piece, about a quarter of an inch 
long, which I heated to different degrees, and afterward 
plunged into cold water, but could not make it harder. 

- Qn the face of one of the stones were some particles of 
mica; but as I could find none interiorly, I suppose they 
came from the ground on which it fell. 

* Another of the specimers contained embedded in it a anda lamellar 
portion of a small body of the size of a pea, of a whitish substance. 
gray colour, composed of smooth, shining lamellar facets, 
forming angles too small to be measured. It resembled a 
piece of broken feldspar. On endeavouring to detach a 
piece for the purpose of assaying it, the small mass imme- 
diately separated, leaving a cavity,.which showed, that it 

_ was rounded before it was moulded in the stone. A parti- 

cle of a very similar substance still exists in the stone; and 
there are some yellowish particles in the cavity from which 

this lamellar substance was taken. 
-« This substance scratched German sheet glass. It did Dereribed. 

one effervesce with nitric acid. Heated before the blow 
pipe it was immediately covered with a black enamel, which 

transuded in smal] globules, but the mass did not 

melt. I should have examined. it farther, but I let it fall, 

and could not again find it. 
“ The aerolite of Weston therefore contained a substance, Neither car- 

which was neither carbonate of lime nor feldspar, and I be- >0"2*¢ of lime 
F nor feldspar, 

! ieve 
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lieve it is the first time that alamellar substance, having the 
true eleinents of crystallization, has been mentioned as found 

in a stone fallen from the atmosphere.” | . 

apply of The skeleton of the mammoth found in the ice at the’ 
moth, mouth of the Lena {See Journ. vol. XIX, p. 158], which 

has been for some time publicly exhibited at Moscow, is 
said to be intended for the museum of the Imperial Aca- 
demy of Sciences at Petersburg. Prof. Tilesius has made 

forty drawings of the skeleton and its various parts, which he 

means to publish in folio, with observations. On some 
points he differs from Cuvier. — 

_@old of last The greatest cold of last winter observed at Moscow was. 

(ag in the night of the 11th of january. Mercury exposed to 
the open air in a cup by Dr. Rehmann was frozen so hard, 

that it could be cut with sheers, and even filed. Count 

Boutourline found the mercury in three thermometers with-" 

drawn entirely into the ball, and frozen; but in another it 

was seen by himself, and four other persons from 6 o’Clock: 
till half after at —35° R. [—462° F.]. Mr. Rogers, of 
Troitsk, is said to have seen it at— 34° [— 442° F.] before 
it froze, and withdrew into the ball. 7 , 

Conveyance of The aqueducts constructing at Paris have enabled Mr. _ 
ran wees Biot to make experiments on the propagation of sound- 

through solid bedies on a larger scale, than had hitherto’ 
been done. The total length of the pipes was 951 met. 
[3118 feet}. A blow with a hammer at one extremity was 
heard at the other, producing two distinct sounds, the in- 
terval of which, measured in more than 200 trials, was 2°5”. 

The temperature was 11° [51-8 F.J. According to the exe 
periments of the academy the. time of the propagation of? 

sound to this distance through the air should be 2°79”, at 

this temperature; from which if we deduct 2°5”, the inter-’ 
val observed, we have 0°29” for the time the sound was in 

being propagated through the solid substance. This result 
was confirmed in another way. Two persons were stationed 
at the opposite extremities of the canal, each furnished with: 
a half-second watch carefully compared, and each struck al- 
ternately with the hammer at intervals of 0, 15, 30, and 45 

seconds. The time of the arrival of the two “sounds was 
noted; and the sum of the numbers indicated by the 

watches 
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watches gave double the time of the propagation by the so- 
lid substance, independent of-the difference there might be 
between them. Thus the time of the transmission by the 
solid. was found by repeated observations to be 0-26", and of 
that by the air 2-76”. The first result differs from that gi- 
ven by the intervals of the sounds only 0-03”; and the se- 
cond differs from the time deduced from the observations of 
the academy juft as much: an agreement that appears to 

contirm the results. 
Mr. Biot likewise observed, that at this distance the low- 

est voice could be heard perfectly, from one end to*the 
other, and with sufficient distinctness to keep up a conver- 

“Mr. Leschevin, chief commissary of gunpowder and Native greca 
salt-petre, has sent from Dijon to the Council of Mines a pray: 
collection of specimens of rocks, interesting on account of 
the parts coloured green that they contain. Several pieces 
of this stone, and a siliceous breccia, improperly called chal< 
cedony of Creuzot, containing the same substance, had 
been found in abundance on the road; and Messrs. Guyton 
and le Lievre had ascertained, that the green colour was not 

owing to copper; but it was not known whence they came. 
After much search Mr. Leschevin discovered these green 
rocks in three contiguous mountains, and found that they 
were coloured by oxide of chrome, combined in greater or less 
quantity with silex, alumine, &c. On one of these inoun- 
tains he met with the graphic granite, which several authors 
have mentioned as accompanying the emerald; and he in- 

tends to search for this stone also, which Mr. Vauquelin has 
discovered to be sometimes coloured with chrome. Since 
Mr. Drappier has shown, that chrome united with lead 

makes the most. beautiful of all yellows, this may turn to 
Considerable account. 
Mr. Simon, of Berlin, has been making some experiments Electric repwl- 

on the true law of electric repulsion. Coulomb appears to Rpg 
have established this law by means o! the torsion of wire in the distance 
his electrical balance, that the electrical repulsion is in the S™i¥- "+ 
inverse ratio of the square of the distance. To prove this law 
to his audience by a more simple and firm apparatus, Mr. 
Simon constructed a pair of scales, all the parts of which were 

made 

-. 
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made of glass, and coated with gum lac. Though inferior 
in sensibility to Coulomb’s apparatus, it appears sufficiently 
sensible for experiments of this kind, since each degree of dee 
viation of the tongue of the balance from 0 was equal to the 
weight of 0-04 of a grain. The result of Mr. Simon's ex= 
periments, the circumstances of which he varied in every 

possible way, was, that the electric repulsion was ia the sim= 

ple inverse ratio of the distance. In trials with the gold leaf 
electrometer this law was established with still more precision 
than in those which he made with the pith balls. It is 
to be observed, that Volta has always denied the truth of 
Coulomb’s law, and asserted, that experiments with the elec-: 
trophorus show the electric repulsion and attraction to be’ 
simply in the inverse ratio of the distance. 

Mr. Tralles has found by a very simple experiment, that: 
the temperature at which water possesses the greatest den~ 
sity is at 39°83° F., or 4°35 of the centesimal thermometer; 

and he conceives this point, being more fixed than that of 
congelation, should be taken as the 0. 

Considering pure water at this density too as the proper 
unit for specific gravities, Mr. Trallas has given proper for- 
mul and a table for calculating specific gravities from this 
unit according to the different heights of the barometer and 
thermometer. Mr. Karsten has adopted these formule in 
calculating the specific gravities of minerals from his own, 
experiments, with more accuracy than has usually been 
done, for the new edition of his Mineralogical Tables just 
published. ss 

In another paper in Gilbert’s Annales der Physick, enti- 
tled ‘* Principles of Areometry, exhibited in the most gene- 
ral manner, and applied to the Vapour of Water, as a Cri- 
tique on the Hypothesis of Dalton, and on some Calcula- 
tions oftheDensity of the Vapour of Water,” MrTralles demon- 

strates the insufficiency and erroneousness of Mr. Dalton’s 
hypothesis of the mode in which elastic fluids mix with each 
other, and the constitution of the atmosphere, From the expe- 
riments he quotes the specific gravity of the vapour of water 
is to that of dry air as 1 to 1°45, in equal circumstances. 

From the results of the experiments of Biot and Arrago 
cow pared with those of Gilpin, he finds the density of dry 

air 

> 
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air under a pressure of 0-76 m. [29°9 inches], and in the la- dry air, 
tidude of 45°, = 0-00129918 of the density of water at the 
temperature of inelting ice, under equal circumstances, and 
= 0°0012770 of water at its greatest density. The specific 

_grayity of mercury is 13°59925 at the former standard, and and mercury. 

.13°59655 at the latter. 
__ The plant that furnishes gum ammoniacum is not known, Plant that pre- 
but it was supposed to be of the umbelliferous kind from cone) 

the seeds frequently found mixed with it. Mr. Walldenouw 
however has been so fortunate as to get the seeds to germi- 
nate, and of the plant produced he has made a new genus, 

-calliag it heracleum gummiferum. As the root of this plant 
however contains no milky juice, he thinks we cannot yet -~ 

consider it~ as certainly the plant that produces the ammo- 
hiacum. 

Mr. Suersen has given the following mode of preparing Mode of pre- 
benzoic acid. Boil four ounces of benzoin in powder with ase benz 
three drachms of carbonate of soda in asufficient quantity ~ 
of water for an hour. Tske out the benzoin, powder it 

afresh, and boil it again for half an hour in the same liquor. 
After several alternate boilings and powderings the soda will 
be-entirely saturated with it, and five drachms of very pure 

benzoic acid may be precipitated from it by means of sul- 

phuric acid; which is at the rate of 24 ounces from a peund, 

or nearly one sixth. 
Mr. Rose had observed, that castor oil was completely so- Castor olf sa- 

luble in alcohol, Mr. Bucholz has confirmed this, and 4, oe cs al 

says they unite in any proportion. Hence its ES 
-with any fat oil may readily be detected ; for these, thouzh 
not completely insoluble in alcohol, do not mix with it ex~ 
eept in very small quantities. Thus 60 drops of alcohol 
dissolve 2 drops of oil of almonds, 2 of poppy oil, 1 of rape 
oil, and 3 of old linseed oil. With the assistance of heat 

they would dissolve more. 
: ; ent aera 

Dr. Buxton’s spring course of Lectures on the Theory Medical lee- 
and Practice of Medicine will be commenced about the tures, 

middie of January, 1810, at the Medical Theatre, London 

Hospital. 
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THERMOMETER. | maPES 

NOME Pe | oe ee eee 
a P=) “26 rao 

Day of} 3 a 2 - 9 A.M. 
Dy D ae a ee 

27 | 42° | 38° 32° | 29°63 
28 34 30 AL 32 20°94 
29 31 36 41 31 2988 
30 33 | 43 44°51 41 29°87 

DEC. 
1 42 38 45 32 29°30 
2 37 37 43 33 29°69 
3 38 47* | 47°5| 43 29°92 
4 44 | At 47 37 29°50 
5 38 43 44°5 | 42° 29°88 
6 47 52 53 50 {| 30°02 
7 |t54°5| 44 54°5 | 837 29°84 
8 39 145 47 42 30°24 
Q | 45 52 §2Q 44°51} 29°66 

10 45 41 46°51 36 29°18 
il 38 40 45 37 20°37 
22: | 46 Ore 46°5 | 36 28°96 
13 40 36°5| 42°5| 32 29°20 
14 |} 34°51. 36 AQ 36 29°40 
15 40 36°5| 43°35] 33 28°76 , 
16 35°5| 41°51 43 38 28°83 
17 34 42 44, 39 28°68 
18 40 Aa [4s BPS) ° 28°32 
19 4] 42 AB AT BH 29°28 
20 3 AQ*5 | Aud 35 29°75 
21 36°5| 40 49-5) Bx 29°75 

22 39°5| 41 44, 3 29°95 
23 38 39 41 32 29°90 
24 34°5| 35 38'5} 31 29°83 
25 37 44% | 44, 36 30,00 
26 39 41 42 36 29-76 
27 40 | 41 43 35 29°80 

| WEATHER. 

Day. Night. 

Fair Rain 
Cloudy Cloudy - 

| Ditto Ditto 
Fair Fair 

Ditto Rain 
Ditto Fair 
Rain Rain 
Hail Cloudy 
Fair Ditto 
Cloudy Ditto 

' Rain | Fair 
Fair Cloudy 
Cloudy | Rain 
Fair Ditto 
Ditto Fair 

Rain Cloudy 
Ditto. Fair : 

Fair Cloudy 
Cloudy Ditto 
Fair Rain 
Rain Cloudy 
Ditto Ditto 
Ditto Fair 
Fair | Rain 
Ditto Fair 

Ditto Ditto 
Ditto Ditto 
Snow Ditto 

Rain Rain 
Ditto Ditto 

| Ditte Cloudy 

* Maximum of the Thermometer in the evenings 

¢t Maximum of the Thermometer at 9 A.M. 
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ARTICLE I. 

On Aerial Navigation. By Sir Grokar eg aa) Bart. ° 
& 

L Pwine: in my former aintancinani wats ie the 
general principle of support in aerial navigation, I shall 

'. proceed to show how tins principle must be applied, so as to 

be steady and manageable. 
__ Several persons have ventured fa descend from balloons Descent by a 

in what is termed a parachute, which exactly resembles a Parachute. 

large umbrella, with a light car suspended by cords under- 

neath it. Mr. Garnerin’ s desceut in.one of these machines 

will be in the recollection of many; aod I make the remark 

for the purpose of alluding to the continued oscillation, or 
waut of steadiness, which is said to have endangered that 

bold. aeronaut. It is very remarkable, that the only ma- Of the worst 
chines of this sort, which have been cofistructed, are nearly oe a 
of the worst possible form for producing a steady descent, scent. 

the purpose for which they are intended. ‘To render this 

RRL * See Journal, vol. XXIV, p, 154. 

VoL. _XXV. No. 112—Fes. 1810. G _ _ subject 
~ 
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ON AERIAL NAVIGATION. 

subject more familiar, let us recollect, that in a boat, swim- 
ming upon water, ‘its stability or stiffness depends, in ge- 

neral terms, upon the weight aud distance from the centre 

of the section elevated above the water, by any given heel 
of the boat, on one side; and on the bulk, and its distance 

from the centre, which is immersed below the water, on the 

other side; the combined endeavour of the one to fall, and 

of the other to swim, produces the desired effect in a well 

constructed boat. The centre of gravity of the boat being 

more or less below the centre of suspension is an additional 
cause of its stability. 

Let us now examine the effect of a parachute represented 
by AB, Fig. 1, Pl. HI. When it has heeled into the po- 

sition a b, the side @ is become perpendicular to the eur- 

rent, created by the descent, and therefore resists with its 
greatest power ; whereas the side 6 is beeome more oblique, 

and of ccurse its resistance is mach diminished. In the 

iustance here represented, the angle of the parachute itself 
is 144°, and it is supposed to heel 18°, the comparative re- 
sistance of the side a te the side Bb, will be as the square of 

the line a, as radius, to the square of the sine of the angle 

of b with the current; which, bemg 54 degrees, gives many 

resistances nearly 1m the ratio of 1 to 0°67; and this will be 

reduced to only 0°544, when estimated in a direction per- 

pendicular to the horizon. Uence, so far as this form of 

the sail or plane is regarded, it operates directly in oppost- 

tion to the principle of stability; for the side that is required 

to fall resists much more in its new position, and that which 

is required to rise resists much less; therefore complete in- 

version would be the consequence, if it were not for the 

weight being suspended so very much below the surface, 

which: counteracting this tendency, co. wens the effort-inte 

a violent oscillation, Pa 

On the contrary, let the surface be applied in the inverted 

position, as represented at C D, Fig. 2, ‘and Suppose it to 

be heeled to the sale angle as before, represented by the 

dotted lines cd. “He sre the exact reverse of the former ins 

‘stance takes piace; for that side, which is required to rise, 

has gained resistance by its new position, and that which is 

sequired to sink bas lost it; so that as much power operates 

te 
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to restore the equilibrium in this case, as tended to destroy 
it in the other: the operation very much resembling what 
‘takes place in the common boat *. 

This angular form, with the apex downward, is the chief Basis of stabi- 

basis of stability in aerial navigation ; but as the sheet which 2 ee 

is to suspend the weight-attached to it, in its horizontal path = 

through the air, must present a slightly concave surface in 

a small angle with the current, this principle can only be 

used in the lateral extension ef the sheet; and this most 

effectually prevents any roilimg of the machine from side to 
side. Hence, the section of the inverted parachute, Fig. 2, 
may equally well represent the cross section of a sheet for 

aerial navivation. 

The principle of stability in the direction of the path of Principle of 
the machine, must be derived from a different source. Let peste ht di- 

AB, Fig. 3, be a longitudinal section of a sail, and let C path of the mae 

be its centre of resistance, which experiment shows to be °h™* 

considerabiy more forward than the centre of the sail. Let 

C D> be drawn perpendicular to A B, and let the centre of 
gravity of the machine be at any point in that line, as at 

D. Then, if it be projected in a horizontal path with ve- 
locity enough to support the weight, the machine will retain 
its relative position, like a bird in the act of skimming; for, 

drawing C E perpendicular to the horizon, and D E paral- 
tel to it, the line C E will, at some particular moment, re- 

present the supporting power, and likewise its opponent the 
weizht ; and the line DE will represent the retarding 

power, and its equivalent, that portion of the projectile 

force expended in overcoming it: hence, these various pow- 
ers being exactly balanced, there is no tendency in the ma- 

cline but to proceed in its path, with its remaining portion 

of projectile force. 

The stability in this position, arising from the centre of Remarkable 

alt. very simple experiment will show the truth of this theory. Take 

a cireular piece of writing paper, and foldiug up a small portion, in the 

line of two radii, it will be formed into an obtuse cane Place a small 

weight in the apex, and letiing it fall from any height, it will steadily 

preserve that position to the ground. Invert it, and, if the weight be 

Gxed, like ihe life boat, it rghts itself instantly. 

G 2 gravity 
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circumstance gravity being below the point of suspension, 1s aided by a - 

bilge this sta- pemarkable circumstance, that experiment alone could point 

out. In very acute angles with thé carrent it appears, that 

the centre of resistance in the sail does not coimcide with 

the centre of its surface, but is cousiderably in front ef it. é 

As the obliquity of the current decreases, these centres ap- 

proach, and coincide when the current becomes perpend 

cular to the sail. Heuece any heel of the machine backward 

or forward removes the ceutre of support behind or before 

the point of suspension ; and operates to restore the origical 

position, by a power, equal to the whole weight of the ma- 

chine, acting upon a lever equal in leagth to the distance 
the centre has removed. 

A rudder ne- To render the machine perfectly steady, and likewise to 
cessary similar ‘ 
to the tail of a 
bird. cessary to add a rudder in a similar position to the tail in 

birds. Let FG be the section of such a surface, parallek 

enable it to ascend and descend in tts path, it becomes ne- 

to the current; and let it be capable of moving up and 
down upon G, asa centre, and of being fixed in any posi- 

tion. The powers of the machine being previously balanced, 
if the Jeast pressure be exerted by the current, either upen 

the upper or under surface of the rudder, according to the 

will of the aeronaut, it will cause the machine fo rise or 

fall in its path, so long as the projectile or propelling force 

is continued with sufficient energy. From a variety of ex- 

periments upon this subject 1 find, that, when the machine 

is going forward with a superabundauc velocity, or that 

which would induce it to rise 1n its path, a veryssteady ho- 

rizontal course is effected by a considerable depiession of 
the rudder, which has the advantage of making use of this 

portion of sail in aiding the support of the weight.~ Whea 

the velocity is becoming tess, as in the act of alighting, then 

the rudder must gradually recede from this position, aud 

even become elevated, for the purpose of preveating the 

machine from sinking too much in front, owing to the com- 

bined effect of the want of, projectile force sufficient to sus- 

tain the centre of gravity in its usual position, and of the 

centre of support approaching the centre of the sail. 

Farther use of Phe elevation aud depression of the machine are not the 

the rudder, = gnly purposes, for which the rudder ts desigacd. "This ap- 
i pendage 
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pendage must be furnished with a vertical sail, and be ca- 

pable of turning from side to side, in addition to its other 

movements, which efiects the complete steerage of the ves- 

sel. 

All ‘these principles, upon which the support, steadiness, Experiments 

elevation, depression, and steerage, of vessels for aerial eee 

navigation, depend, bave been Bi porieen es verified by expe- 

rimeots both upon a small and a large scale. Last year I 

made a machine, having a surface of 300 square feet, which 

was accidentally broken before there was ai opportunity of 

trying the effect of the propelling apparatus; but-its steer- 

age and steadiness were perfectly proved, and it would sail 
obliguely downward in any direction, according to the set 

of the rudder. Even in this state, when any person ran 
forward in it, with his full speed, taking advantage of a - 

gentle breeze in front, it would bear upward so strongly as 

scarcely to allow him to touch the ground; and would 

frequently lift him up, aud convey him several yards toge- 

ther. 
The best mode of producing the propelling power is: the The best mode 

only thiog, that remains yet untried toward the completion i eee 

of the invention. [am preparing to resume my experiments power only re- 

upon this subject, and state the following observations, in mains. 

the hope that others may be induced to give their attention 

towards expediting the attainment of his arf. i 

The act of flying is coutinually exhibited to our. views Flight of birds. 

and the principles upon which it 1s effected are the same as 

those before stated. If an aitentive observer examines the 
waft of a wing, he will perceive, that about one third parts 

toward the extreme point, is tueued obliquely backward; 

this being the only portion, that bas velocity enough to 

“overtake the curreiit, passing so rapidly beneath it, when in 

this unfavourable position. Hence this is the only portion 
that gives any propelling force. 

To make this more intelligible, let AB, Fig. 4, be a» 

section of this part of the wing. Let C D represent the 
velocity of the bird’s path, or the curreut, and ED that 

of the wing in its waft: then C E will represent the magni- 

tude and direction of the compound or actual current strik- 

ing the under surface of the wing. Suppose EF, perpen- 
dicular 
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dicular to A B, to represent the whole pressure; EG being 
parallel to the horizon, will represent the propelling force ; 
and GF, perpendicular to it, the supporting power. A 

bird is supported as effectually during the return as during 

the beat of its wing; this is chiefly effected by receiving the , 
resistance of the current under that portion of the wing 

next the body where its receding motion is so slow as to be 
of scarcely any effect. The extreme portion of the wing 
owing to its velocity, receives a pressure downward and phys 

liquely forward, which forms a part of the propelling force 3 
and at the same.time, by forcing the hinder part of the 
iniddie portion of the wing downward, so increases its angle 

with the current, “as to éuabte it still to receive nearly its 

usual pressure from beneath. 

Flight of the As the common rook has its surface and weight in the 
common rook. patio of a square foot to a pound, it may be cousidered as 

a standard for calculations of this sort; and I shall therefore | 

state, from the average of many careful observations, the 

movements of that bird. Its velocity, represented by C D, 

Fig. 4, is 34°5 feet per second. It moves its wing up and 

down once in flying over a space of 12°) feet. Hence, as 

the centre of resistance of the extreme portion of the wing 
moves over a space of 0°75 of a foot each beat or return, 

its velocity is about 4 feet per second, represented by the 

line ED. As the wing certainly overtakes the current, - 

must be inclined from it in an angle something less than 7 
for at this angle it would scarcely be able to keep parailel 

with it. unless the waft downward were performed with, more 

velocity than the return; which may be and probably is 

the case, though these movements appear to be of equal 
duvation. The propelling power, represented by EG, un- 

der these circumstances, cannot be equal to an eighth part 

of the supporting power G F, exerted upon this portion of 

the wing; yet this, together with the aid from the return 

of the wing, has-to overcome all the retarding power of the 

surface, and the direct resistance occasioned by the bulk of 
the body. 

Very acutean- Tt has been before suggested, and I believe upon good 
Ti ea bat grounds, that very acute angles vary little in the degree of little in their 

yesistance. resitance they make under a sipilar velocity of current. 

Hence e 
/ 
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Hence it is probable, that this propelling part of the wing 

receiyes little more than its common proportion of resisi- 

ance, during the waft downward. If it be taken at one 

third of the whole varface, and one eighth of this be al- 

lowed as the propelling power, it will only amount to one 
twenty-fourth of the weight of the bird; and even this is 

exerted only half the duration of the fight. The power 
gained in the return of the wing must be added, to render . 
this statement correct, and it-is difficult to estimate this; 

yet the following statement proves, that a greater degree of 
propelling force is obtained, upon the whole, than the fore- 

going observations will justify. Suppose the largest cirele 

“that can be described in the breast of a crow, to be 12 
inches in area, Such a surface, moving at the velocity of 

34°5 feet per second, would meet a resistance of 0°216 of 

a pound, which, reduced by the proportion of the resist- 

‘ance of a sphere to its great circle (given by Mr. Robins as 
1 to 2°27) leaves a resistance of 0-095 of a pound,, had the 

breast been hemispherical. It is probable however, that 

the curve made use of by Nature to avoid resistance, 

being so exquisitely adapted ‘to its purpose, will reduce this 
quantity to one balf less than the resistance of the sphere, 
which would ultimately leave 0°0475 of a pound as some- 

what approaching the true resistance. Unless therefore the 
‘return of the wing gives a greater degree of propelling force 
than the beat, ee is jtoprouable. no such resistance of 

‘the body could be sustained. Hence, though the eye can- 
not perceive any distinction between the velocities of the 

beat and return of the wing, it probably exists, and ex- 
periment alone can determine the proper ratios between 
them. Sige 

_From these observations we may, however, be justified The act of fly- 

in the remark—that the act of flying, when properly ad- oe pec a 
justed by the Supreme Author of every power, requires less than common- 
exertions than, from the appearance, is supposed. ly supposed. 

Brompton, Nov. Gth, 1809. 

(To be continued in our next.) 

If. 
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Farther Remarks on Respiration, in Answer to J. Le By 

Mr. Acton. f 

To Mr. ee ae 

My DEAR Sir, 

As I am not conscions of having been 5: api by any 

worse motive than the loye of iaquiry and truth in, the pro- 

secntion of the experiments on germination and respiration, 
which you have done me the honour ‘of inserti ng in. your 

; ‘valna! se, Journal, I the more readily notice the ae of 

your correspon ident J. F. in the last number*, being per- 

suaded they were made from the purest intentions of dome 
“justice tothe talents and exertions of a very respectable i in- 

dividual, and correcting what may have appeared to him 

to have the semblance of perc pra PALIOMy 2 jive 

[ eutreat it may be understood, that i in speaking of Mr. 

Ellis’s work vothing could have been farther from my 

‘thoughts, than any wish to lessen its merit, or detract from 

‘its value 1 in the public ‘estimation. Mr. Ellis thought p 

per to attempt the establishment of a new fundamental dee 

trine in cheinteal physiology ; and for my own part, being 

warmly attached to the more plain and simple’ manner of 

explaining the same phenomena, { presumed to lift up ™, my 

feeble voice against the innovation, with what succefs can- 

not at present pethaps be determined. 

' Upon referring to Mr. Ellis’s work and my ‘papers, ‘1 be- 
lieve it will be found, that the question at sue is precisely 
this. Do seeds, plants, and animals, during their respective 

functions of germination, vegetation, | ‘anid reMittation, ab- 

sorb oxigen’ gas and emit carbonic acid gas? Or ‘is solid 
carbon given out, and by uniting to the oxigen gas esteri- 

orly to the seed, plant, or animal, does it, form, the car- 

bonic acid gas produced? Mr. Ellis is of the latter opi- 
nion, and his work «is written expressly to demonstrate it. 

bit? ik 

* Vol, XXIV, p. 307. | 
He 
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He quotes aygreat number of experiments; and institutes a 

few pf hisown in support of it. Among those quoted is 
_that of Bichat alladed.to by J..F. Now the generai ten- 
dency of Mr.. Ellis’s work, as far as it concerns respiration, 

_is to,prove the impossibility of oxigen gas belug absorbed’ by 

the bleed in the lungs during vespivation. la my paper 

observed, it was wonderful that Mr. Ellisshon!d adduce the 

experiments of Gichat in support of tins proposition, when 

_ Bichat stated it as affording a $$ proof of the passage of alr 

into the: blood. through the lungs, in addifien.to, that. of 

healthy, nn And [now add, is it notalsowery anu 

accountable, how Mr. Eliis should. have, dverlooked, those | 

cen instances, oa must destroy all analogy between the 

sabsorption of air ia the lungs, and the injection of ‘air 1ato 
the vessels ? 

.I very much hope neither your correspondent J. F., nor 

BY; of, your readers, will suspect M3 e)0! eutertaming 80 prebos- 

eterdus;a notion as that of the exigen gas entering the blood 

{vessels and;wontinuine there injan deriform state. Oa the 

contrary I have expressly declared, thet dea’) mst be the 

akonseqnence of such, ai pitets nodowbt by its mechanical ac- 

tion inne peding the cirealanoa of the biood. { contend, the 

- oxigen gas, iis absorbed chemicaity by the), ood, whic tins 

rbecomes, changed from.veaous, to, arterial:.ty.e, air conse- 

equently loses its.elasticity and mechanical a; gency, as nach 

#3; whenyt is.combined with a meiai or base to fornn an 

oxide or, acid. met z0 
-) dV. Ellis appears to have. pre his. principal salamat 

‘against-the absorption of oxigen gas by the blood upor wirat 

he conceives, to. be the impossibility of any chemical attrac- 

tion taking place between them, on account of the mterpo- 

sed membrane, which separates the air in the lungs from 

the blood; in. the vessels, am 

To prove the coutrary of this, suffer any sine + animal to 

$9 

Bichat’s expe- 
riment toprove 

the passage of 
air into the 

blood. 

But the oxi- 
gen does not 
email as a 

gas, it is chee 
micaliy com- 
bined with the 
blood. : 

M1. Ellis sup- 
poses, the in- 
tervening 

membrane 
prev ents this 

union. 

The contrary: 

tome in oxigen gas, and immediately lay bare the. thoracic proved 

f¥iscera; observe them cayefuily for some time; aud you will 

perceive a gradual change take place in the colour.of the 
-bleod, in.the,lungs particularly. Compare this with another 

_ just: opened, and ‘the difference will be more obvious, Also 

pexamaine, pabe brain of pn anunal recently dead, the veins of 

Hs the ¥ crt 
. 
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OW RESPIRATION, 

‘the pia mater ill appear quite purple; but after a ‘little 
time they will ».egin to assume a degree of floridity, which 
ean be accounted for in no other way than by the absorp 
tion of oxigen gas. Here then it seems the membranes are 

no positive impediment to its absorption. And if this so 

readily happen in dead animals, with how much more faci~ 
lity must it occurin those possessing vitality ? 

If an animal be killed by injecting air inte the jugular or 
any other vein, it is not fair to infer the nonabsorption of 
oxigen gas by the blood through the lungs; in the former 

iastance the point of contact is very trifliug, and the absorp- 

tion of course limited; neither is there any mode by which 

the carbonic acid gas can be emitted. The healthy fune- 
tions of the vessels therefore must be destroyed, and the 

animal die. In the lungs it is very different. The human 
Jungs expose an immense surface, not less than 21907 square 

inches, or ten times more than the whole body; and it is 

obvious, that the chemical action between the airand the 

blood must be considerably iniluenced by ‘the surface of 
contact. ’ J 

It is not so difficult to prove the absorption of oxigen gas 
by the blood, as to account satisfactorily for the formation 
of the carbonic acid gas emitted. That it ought to be con- 
sidered excremeutitious, and as the effect of the absorption 
‘of the oxigen gas, 1s my firm belicf, Nature is so wise in 

her laws, that she will not permit continued repletion with- 

out some adequate evacuation. The oxigen-gas no doubt 
acts as a nutrient and stimulant to the blood, the carbonié 

acid gas being the superfluous matter carried off. And 
surely it must be much more easily éxtricated in an aeri- 
form than a solid state. My experiments on germination 

evinced with how much facility this gas is given out by seeds 
in a variety of instances, even when oxigen gas is not pre~ 

sent; as also in spentaneous and putrid decomposition. 
Hence it appears, there need not be so much difficulty thrown 
in the way of rationally accounting for it, when produced 
by the healthy fanctions of plants and animals; for in the 
former case at any rate no reference can be made to the is- 

suing of the solid carbon, and its uniting to the oxigen; 

nor can I see any sufficient reason, why the carboni¢ acid 

may 
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way not be found inferiorly in the animal or plant, as welt 
in one case as in the other. 

Tam certain it was not my wish to quote Mr. Ellis’s work Mr. Ellis ad- 

unfairly, and [ do not conceive I have done so. However Phi ie 

as your correspondent J. F. thinks [ should have under- experiments. 

taken to show rather that Mr. Ellis contradicted himself, 

than that he perverted the experiments of Bichat, for his - 

satisfaction I must inform him I could easily have done so, 

if it be admitted, that two experiments of an opposite na- 

ture, mentioned doubtless to prove the truth of the general 

proposition, can be considered a contradiction. In page 

118 of his work is the following passage. ‘* Nor when air 

$* was forced down the windpipe of a dog in the experir 

«© ments of Dr. Hales, was it able to pass into the pulmo- 

«© nary artery or veius:” and at page 128, ‘* By forcing air 

¢ through the windpipe into the lungs with a syringe, and 
*© confining it there, be (Mr. Bichat) has made it to enter 

* into the blood vessels.” « 
_ Teannot take leave of your correspondent without remark 
ing upon the unfairness of bis statement in his postscript, L 

_ appeal to yourself and readers if he have stated the question 

at issue with accuracy: and as to his leauing to the side of 
Mr. Ellis on account of the experiments of Messrs. Allen pyperiments 

and Repys and others, I can only say, the strong tinpression of Messrs. Als : 
on my mind at the time I read them was directly the reverse. pr Samal 

In the account of the experimeuts of Messrs. Allen and 

Pepys, at page 203 of the 22d vol. of your Journal, is the 

following passage. ‘*‘ In this recital of experiments, which 
« have occupied a considerable portion of time and atten- 
«¢ tion, we bave endeavoured to give a plain statement of 

“ facts, from which every one may draw conclusions for 
# himself.” Clearly showing their own minds were by no 

means made up to decide uvon the truth of any particular 
theory. Aud in the following page it runs thus: “ When 

‘* respiration is attended with distressing circumstances, as 
“in the 14 and 15 experiments, there ts reason to conclude, 

“ that a portion of oxigen is absorbed; and in the last of 
« these experiments we may remark, that, as the oxigen 

‘© decreases in quantity, perception gradually ceases, and we 
; , 6s tay 

s 
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*¢ may, suppose, that life would be enol letely extinguished 

“* on the total abstraction of ox ven.” 
in favour of Surely this cannot he cousidered as supporting the opinion 
the absorption 
ef oxigen by» Of the iin possibility of oxigen gas being absorbed by the 
the bhood. biood. 

My, time has been so entirely taken up by other indispen- 

salle avocations, | have not yet had an opportanity_of com- 

pleting my experiments on vegetation. As soow as they can 

be finished, I shail do myself the pleasure of transmitting 

them. 

: T remain, dear Sir, 

Yours’ &e. 

J. ACTON. 

ii. 

On the Dionwa Muscipula. Read at the Literary and Phi-~ 
losophical Society of Manchester, Oct. 6th, by Mr. Teo- 

BERT Lyaut. Communicated by the Author. 

‘ * : ‘ 
PA vas I HE dionza muscipula has no less astonished-the eye of 

Venus’s fy- the philosopher or of the physiologist, than thatof the com- 

tapecontract | non observer, by the singular contraction of its leaves when 
when irritated, h ae i 

irnitated by a stimulus, Most authors have ascribed the 

motion of the leaves of this plant to an irritable principle ; 

but Sennebier and a few others have endeavoured to show, 

that it is Owing to a mechanical cause. : 

Their mecha- . At the apex of each lanceolate leaf of this plant eee s. 
nape a pair of ovate toothed lobes, which when irritated approach 

each other, at the same time that the spines.of both lobes 

cross, ‘like the teeth of a spring rat-trap.” 

Brcussoet ase Sennebier, whois always unwilliag to admi ithat vegetables 

cubes the con- are peritable, mentious the following opinion, of Broussonet 
traction te the * : Det F , : 
cscapeofa concerning the cause of ihis motion. Broussonet, in the scape of a, 
fiuid, Memoirs of the Academy of Sciences of Paris for 1748,suspects, 

that the disengayeme ‘nt oF some flnids influences these mor 

tlons ;, the little glands, which we discover on the leaves of 

the. 
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the dionawa muscipula, are’ scarcely pricked by an insect, 
when the jeaves fold upow themselves, and seize the insect. 

The pricking occasious the discharge of a fluid, which holds 

_ the leaves open by filling their vessels. Accordiuely when 

the plantis young, when the little glandulous bodies are uct 

formed, when they are empty, or when the fluids do not 

flow abundantly, the leaves are folded upon themselves just 
in thesame manner as when they were prieked.” 

However ingenious this theory may appear to others, it 
does not seem to be juit. Lhavealready noticed Broussonct’s 

opinion with regard to the motions of the leaves ‘of the in- 

digenous species of drosera_ and think I have shown it to be 
unsupported by fact. In the present instance a very sunple 

F experiment will be sufficient in my opinion, to allow us to 

- conclude, that the motious of the leafy appendages* of the 

dionza must be owing to some cthe* cause, than that jut 

noticed. If we slightly touch the wside ef one of these 

j armed lobes with a straw, or other soft body, so asnet toin- 

jure its structure in the least; the contraction aloiost ine 

_ stantaneously commences, nor does it cease, till the lebes 

either come into coutact with the straw, or other offending 

body, or with each other, if the offendiug body bé removed. 

~ Now i in this experiment the structure of the leaf is not in- 

SD sned, no fluid escapes, but yet the contraction is completes 

hetce it must be obvions, that the discharge of a fluid, which 

could hold the leaves open by filliug their vessels, cunuot be. 
~ | the cause'of the motion. 

Nearly at the eud of the chapter on irritability Senne- 

bier mentions some ideas, which Camparetti entertained, 

:. He explains the motions of the seusitives by the air vessels 

" H(trachées) of the petic e of the leaf &c. ;-aud supposes, this 

_ they are filled with a ver) elastic agueo-aerial fluid. Sev- 

nebier says, that Campareiti believed he could explain in 

- the same manner the wotions of the dionea, drusera, Xe. 

. ‘This hypothesis seems to me so nnprebable, so contrary to 

_analovy, aud so inadequate toexplaiu the phenomenon (sliowe 

2 ‘ing the vesseis did exist filled with this aqueo-aerial Auid, 
: ; 

* The lobes of the dionaa, which contract, are proverly a le: fv anen- 

 dage (Smith’s introduction) though sometimes I have called them tre 

Bi ivar ena 
aa winch 

G3 

This theory 
not just. 

They contract 
when no Brid 
can escape. 

Camparatti’s 
theory. 
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which of course would be governed by light, heat, or mois~ 
ture); that I shall not pikes our to refute it. 

We eentrnd: We have now seen, that the contraction of the leaf of the 

pe Ait dioneea muscipula takes place in consequence of the applica- 
~ tion of a stimulus; and that it does not seem probable, that 

this action can be explained on mechanical principles. 

What inference then must we draw? In wy opinion we must 

again be forced to infer the same conclusion as we did with 

respect to the species of drosera, namely, that this plant is 

possessed of an mbherent power, by which, when stimulated, 

it is enabled to contract; and if this infereuce be just, we. 
would say, that the leaves possess irritability. 

In considering the motions of this plant it must always 

be remembered, that #t seems to move purely in consequence 
of the application of a stimulus. 

Sensitive T shal} next proceed to the mimosa pudica. It is well known, 

een. if we take a leaf of this plant similar to what is represented 
Contraction of 
its leaves. Pi. Til, fig. 5, and then by meaus of a pair of scissars (com- 

pletely dry), cut off half the pinnula A, this ptnnula will 

contract at its joint either immediately, or in a few seconds; 

its neighbeur, or opposite pinnula, 5, closing at the same 
time, or soon after. The pinnule A and B having come 

into contact, there will be a pause or a short cessation of + 

motion, but tm the course of a few more seconds the next 

pair of pinnula, CC, will also shut up, and the same will 

happen with every pair of pinnule of that pinna succes- 

sively; only with this difference, that the intervals, between 

the shutting up of each pair of pinnulee will be shorter, the 
farther they are from the pinnula that was cut. After the 

whole of the pinnule of this pmna have completely closed, 

‘and a little interval, then the joint D will become affected 

3. €. it will bend so as to allow the pinna to drep considera+ 

bly. Nevertheless, the motion is often not so obvious in 
this joint as in that to be mentioned. A longer pause will 

now intervene, in some cases so long as to make us suppose 
that all motion is at an end; but at length, the jomt E sud- 

«lenly bends, and astonishes the beholder. The petiole F 
now ristead of forming an acute angle with the stem 

above the joint, forms a very obtuse angle with it. We 
shall new bave another cessation of motion, and then 

the 
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thejoint 1 wilishghtly bend ; then another pause; then ashut- 

ting up of the pair of piunule, II, and so on withthe other pins 
nul, till the whole pinnais closed. The motions however will 
not be so regular in this pinna, as they were iv the other, for as 

the pinnulce [1 approach they press forwards the next pair, 

and so on with all the rest, If we take another leaf si- 

milar to that of which I have given a sketch, and cut the 

pinnula of the pinna A, B,C, or D, fig. 6, in the same man- 

ner, a variety of beautiful experiments may be made; which 

. will strike the experimenter with amazement, and excite an 
anxiety in his mind to ascertain the cause of this motion. 

The above related experiment I think sufficient for my The motion 

present purpose; which is to endeavour to show, that these ce a CxX- 
motions cannot be explained on any mechanical principles, aps clicniee 
and that they very probably depend on the irritability of the ciples. 
plant. 

It does not appear, that the motion is occasioned by im- 
pulse: for a bit of the pinnula may be cut off almost with- 
out producing any motion.. But allowing that a little mo- 
tion were produced in the injured pinnula, it comes natur- 

ally, as a question why does the motion become so exten- 

_ sive? how is the impulse communicated to the origin of the 
petiole? These questions I believe will never be satisfacto- 
tily answered upon the principle mentioned. 

Camparetti’s theory will be hable to nearly the same obe Examinatioa 

. jections as that of Mrs. lbbetson noticed below. I do not orks See 

here intend to deny, that a structure similar to what Mrs. 
Ibbetson describes is to be found in the mimosa sensitiva; 

although I confess my doubts have increased of late. Taw 
Willing to allow, that all is accurate, and shall proceed now 

to inquire, whether by such a structure, acted upon by 

beat, light, or moisture, we could possibly explain the mo- 

tions of the mimosa pudica. In the experiments related ppe motion 
above, | presume no one would say, that moisture was the vot produced 

Ned moisture, . 

¢ause of the motion; as the scissars were quite dry. It j 

to be renembered also, that this plant will perform i its mo. 

tions under water, As there was no change of light, con- 
seqoeutly this had no share in the efect. Besides, when 

moisture is produced in consequence of the abstraction of darkness, 
hight, all the pinnule shut up ai thesame time: not in the 

regular 

light, 

‘ 
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ON THE STUDY OF MOSSES. 

regular order mentioned in the experiment. Neither did: 
the motion take place from change of temperature, for the’ 

temperature was not altered. vedo Fated " 
A great many questions will here suggest themselves, as, ' 

How does it happen, that the motion is produced? How 
does it become so extensive? How comes it that there are’ 
such regular motions and p«.ses? &ce. I expect at some 
future period to be able to throw some light on this difficult | 

subject, but in the mean time must beg leave again to’quote 

Dr. Smith’s words, and’ say, that ‘it is vain to attempt any’ 

mechanical solution of the phenomenon” above ‘related,’ 

which wouid seem to depend ‘on an “ exquisite irritability” 
in the plant itself.’ . 

5 DUS 2 

P. S. I might have added at the end of my last; that the 
leaves of the drosera rotundifolia aud longifolia remain coni- 
pletely expanded during the hottest RS its and driest wea- 

ther; during the yeti and wettest weathei*: daring the 

greatest darkness,and finally during the brightest light of day. 
Hae then, neither heat, cold, dryness, dampness, darkness, 

nor light ia general at all effect the leaves; but if a foreign 

body is applied to the leaf so as to stimulate, then it will 

shut up in the manner related in. my last. Tow will 

agree with Mrs. [bbetson’s ideas? 

a 

PDVue wn) 1, Hf 

Questions on the Study of ihe, Mosses.. In a Letter froma 

Correspondent. 

To Mr. NICHOLSON. 

Eshoua consider inyself obliged, if you should think the 
following questions of sufficient import to merit a place i in 

your Journ«!. La commencing the study of the tnusei, should 

* This is to ‘be taken in a limited sense, i. e. only during the expan- 

sion of the leav es, not during the cold’of winter. ' * the 

the 
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the generic divisions pointed out by Hedwig, and by Dr. 
Smith be followed? Or are these divisions too difficult fora 

beginner ? Oucht not distinctions similar to those of Hither- 

ing to be adopted, which are more obvious to a beginner ? Is 

not a good introduction to the cryptogania class still wanted > 
How would -such an introduction be received? and How 

should it be conducted ? 
T.L. N. 

V. 

Analysis of the compact red Iron Ore in cubie Crystals from 
Toeschnitz in Thuringia. By Mr. Bucuouz*. 

Bewe at Ilmenau in june 1786, 1 had the pleasure of Red iron orein 
seeing my old friend, mine-counsellor Voigt, who showed rately aaa 
me a mineralogical rarity lately discovered, a compact red ed 

ore of iron Sita lied 3 in cubes. He presented me witha 
specimen. in which the crystals were stil! on their gangue, 

in order that I might analyse them : but on my remarking, 

that the crystals when separated would be in too small 

quantity, and might retain a little of the gangue, he gave 

me some perfectly pure separate crystals, and communica- 

ted to me the particulars of the situation where they were 

found. 

This species of minerals is found at Toeschnitz in Thue in Thuringia. 
ringia. The gangue of the crystals is compact red iron Its gangue, 

ore passing into a primitive argillaceous schist. The cut 
in which they were found has been given up, because the 
iron ore was too poor; and it is to be apprehended, that, 
when this is once filled, mineralogifts will uo longer be able 
to procure it. 

It would be superfluous here to give a description of the Appearance. 
compact red iron ore,-which is to be found in all treatises _ : 
on mineralogy, and agrees with this mineral; except that it 

is in perfectly regular cubes, differing in size from that of a 

* Journal des Mines, vol. XXII, p.435, 

Por XXV.—F es, 1810. H lentil 
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CRYSTALLIZED RED IRON ORE. 

lentil to that of apea, The smallest crystals are frequently 
fixed on the largest. 

a.-A hundred grains of this substance, exposed for half 
an-hour to a very brisk red beat, suffered uo loss. a 

b. A hundred grains were powdered in an agate mortar. 

The powder had the same brown red colour of oxide, of iron 

at a maximum heated redhot in the fire. It was boiled for 
a moment with concentrated muriatic acid of the spec, grav. 

,-of 1°165. No oximuriatic acid was formed during the so- 

Few grains of 
quartz. 

No alumine, 

Bary tes, 

strontian, 

lime, 

magnesia, 

manganese or 
other sub- 

stance, 

lution. The whole was dissolved except a few small grains 
of quartz, which certainly were no constituent principles of 

the mineral, since they were not coloured by iron. 

c. The solution 4, which had the same colour as muriatic 

solutions of brown red oxide of iron, was divided into two 

equal portions, and one of these was subjected to the follows 

ing trials. 

a. Part of it was decomposed by caustic potash in excess, 

and the solution was boiled on the precipitate. After filter- 

ing and neutralizing with muriatic acid, caustic ammonia 

was added, which did not form the slightest cloud in the 

solution; but it would have become turbid, if it had con- 

tained any alumine or other substance dissolved by the caus- 

tic potash. - ; sat 

€. Diluted sulphuric acid occasioned no precipitate. m 

the first solution, whence it follows, that the precipitate cou- 

tained neither barytes nor strontian. 

y. Another portion was decomposed by an excess of am- 

monia, and the precipitate separated by filtration. ~ Oxa- 
late of ammonia added to the colourless liquid did not 

render it in the least turbid. It contained no lime there- 

fore. Weed 

9. Another part of the first solution having been decom- 
posed by ammonia, and the: precipitate separated, the 

-supernatant fluid was boiled. with carbonate of soda; and 
ag it underwent no change, it certainly contained : ho mag 

nesia. 
. Muniate of barytes Hi not render the solution turbid. 

d. The other half of the solution 6 was neutralized by 

ammonia, and the oxide of iron precipitated by succinate 
of 
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of ammonia: after which I sought in vain to detect man- 
ganese, lime, or any other substance, in the fiitered liquor. 

This mineral is consequently a pure oxide of iron crystal- A pure oxide 

lized in cubes; and according to wy last researches it con- eos 

sists of 70°5 iron with 29°5 oxigen. 

VI. 

Extract of a Letter from Mr. Courei.e, Subinspector at 
Reviews, to Mr. Guyton-Morveau, on the Parabolic 

Lens of Rospini, purchased at Vienna for the French Go- 
vernment™. 

PT CNT 

; Tus lens is about a metre [3 feet 3 in.] in diameter, and Large burning 

2! met. [8 f. 4 in.] focus. It is composed of two pieces of !°% 
glass, united together by a hoop of iron, so as to form a 

hollow vessel capable of holding 80 or 90 quarts of spirit of 

wine, 

It was made at Gratz, in Styria, by Rospini, a celebrated made for some 

mechanist, for some alchemists. It was not cast, but soften- alchemists, 

ed by heat, and bent over a parabolic mould. Several 

piec es were broken before he succeeded, so that it eost 

originally 20 or 30 thousand franes [from 800 to 1200 gui- 

neas]. Mr. Coutelle paid for it 2900 florins [ £338] in 
paper money. 

Mr. Jacquin of Vienna, and several men of science, who fts effects, 
were witnesses to the experiments, say, that it burned a dia- 

* qnond in a few seconds, and fused platina in a few minutes. 
A button of platina weighing 29 grains was melted by it, 

and made in part to boil. The diameter of the focus does 

not appear to exceed four lines. 
The lens, with the apparatus for placing the object of yrade to move 

the experiment, fixed on a platform, and placed on an in- with the sun, 

clined plane mounted on a strong frame, is made to ‘follow 
the course of the sun by means of machinery regulated by 
a pendulum beating seconds. 
When made to incline toward the east or west it requires 

a counterpose, otherwise it would be liable to fall, being of 

the weight of 250 kilogr. [550 lbs avoird. ]. 

* Abridged from the Annales de Chimie, vol, LXIX, p. 92. 

He Vit. 
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ON DIVIDING ASTRONOMICAL INSTRUMENTS. 

VIL. 

An Account of a Method of dividing Astronomical and other 
Instruments, §c. By Mr. Enwanp TrouGuTon. 

(Concluded from page 18.) 

Havine now completed the two first sections of my 

method of dividing; namely, the first, which consists of 

making 256 small round dots; and the By bie in finding 

the errours of these dots, and forming them into a.table; I 
come now to the third and last part, which consists in using 

the erroneous dots in comparison with the tabulated errours, 

so as ultimately to make from them the true divisions. 
It will here be necessary to complete the description of 

the remaining part of the apparatus. And first, a Tittle 

instrument which I denominate a subdividing sector pre- 

sents itself to notice. From all that has hitherto been said, 

it must have been supposed, that the roller itself will point 
out, upon the limb of the instrument to be divided, spaces 

corresponding to others previously divided upon itself, as 

was done in setting off the 256 points: but, to obviate the 

difficulty of dividing the roller with sufficient exactness, re- 

course was had to this sector; which also serves the equally: 

important purpose of reducing the bisectional points to the 
usual division of the circle. This sector is represented of 

half its dimensions by Fig. 5, Pl. 1. It is formed of thin 

brass, and centered upon the axis at A, in contact with the 

upper surface of the roller: it is capable of being moved 

round by hand; but, by its friction upon the axis and its 

pressure upon-the roller, it is sufficiently prevented from 

being disturbed by accident. An internal frame B B, to 
which the are C C is attached, moves freely in the outer 

one, and by a spring D is pusied outwards, while the screw 

E, the point of which touches the frame B, confines the are 

to its proper radius. The arc of this sector is of about four 

times greater radius than the roller, and upon it are di- 

vided the spaces which must be transferred to the instru- 

ment, as represented ona magnified scale by Fig. 4, Now, 

the angle of one of the spaces of the circle will be mea- 

sured 
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sured by sixteen times its angular value upon the sectorial 

arc, or 22° 30°; but this does not represent any number of 

equal parts upon the instrument, the subdivisions of which 

are to be 5’ each; for ft is exactly 102, therefore 

so many divisions are exactly equal to a mean space between 

the dots, the errours of which have been tabulated. Let, 

therefore, the are of the sector be divided into 16 spaces 

of 1° 20’ each, and let a similar space at each end be sub- 
divided into eight parts of 10’ each, as in Fig. 4; we shall 
then have a scale which furnishes the means for making the 

true divisions, and an immediate examination at every bi- 

sectional point. 

I have always divided the sector from the engine, be- Dividing by 

cause that is the readiest method, and inferior to none in the engine. 

point of accuracy, where the radius is very short; but, as 

it is more-liable than any other to centrical errour, the ad- 
justment of the arc by the screw E becomes necessary,: by 
that adjustment, also, any undue run in the action of the 

roller may be reduced to an insensible quantity *. 

When the utmost degree of accuracy is required, I give Division by 
the preference to dividing by lines, because they are made lines prefer- 
with a less forcible effort than dots are ; and also because, if pasos 

any small defect in the contexture of the metal causes the 
cutter to deviate, it will, after passing the defective part, 
proceed again in its proper course, and a partial crooked- 

ness in the line will be the only consequence ; whereas a-dot, 

under similar circumstances, would be altogether displaced. 
But, on the other hand, where accuracy has been out of the 
question, and only neatness required, I have used dots ; 

and I have done so, because I know that when a dot and 

the wire which is to bisect it are in due proportion to each 
other, (the wire covering about two thirds of the dot) the 

nicest comparison possible may be obtained. It may be 
‘farther observed, that division by lines is complete in it- 

self; whereas that by dots requires lines to distinguish their 

value. 

On the upper side of Fig. 1 is represented the apparatus Apparatus for 
cutting the 

for cutting the divisions. It consists of three pieces J K L, 9. ,;505 - 

* See nate page 130, 
jointed 
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jointed together so as to give to the cutter an easy motion 
for drawing lines directly radiating from the centre, but in- 
flexible with respect to lateral pressure; dd are its handles. 

The cutting point is hidden below the microscope H; it is 
of a conical form, and were it used as a dotting point, it. 

~would make a puncture of an elliptical shape, the longer 

diameter of which would potut towards the centre. ‘This 
Invented by m2 : ‘ 
Mr. Hindley, beautiful contrivance, now well known, we owe to. the inge- 

nuity of the late Mr. Hiadley of York; it was borrowed by 

Mr. Ramsden*, and applied with the best effect to his di- 
viding engine. 

It might have been mentioned sooner, that in the instance 
which I have selected as an example of my dividing, the 
operation took place when the season of the year, and the 

smoke of London, had reduced the day to scarcely six hours 

of effective light; and rather than confine my labours within 

such narrow limits, I determined to shut out the day-light al- 

Lanterns together. Fig. 7 shows the construction of the lanterns which 

employed. = Tused. A very small wick gave sufficient light, when kept 

from diverging by a convex lens; while the inclining nossel 
was directed down exactly upon the part looked at, and the 

light, having also passed through a thin slice of ivory, was 
divested of all glare. I enter into this description, because, 
I ‘think, I never saw my work better, nor entirely to so 

much advantage as in this instance; owing, perhaps, to the 
surrounding darkness allowing the pupil of the eye to keep 

itself more expanded, than when indirect rays are suffered 

to enter it, The heat from a pai: of these lanterns was very 

inconsiderable, and chiefly conducted along with the smoke 
up the reclining chimney. 

Preparation Previous to cutting the divisions, the parts now described 

ee the musi be adjusted. The cutting apparatus must be placed 

j with the dividing point exactly at the place where the first 
line is intended to be drawn, and clamped, so that the .ad- 

justing screw may be able to run it through a whole intere 

val. The microscope H must be firmly fixed by its two 
pillars 66 to the main frame, with its micrometer head at 

zero; and with its only wire in the line of the radius; bi- 

* This I learned from that most accurate artist Mr. John Stancliffe, 

who was himself apprentice to Hindley, , 

sectlng 
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secting the first of the 256 dots. And it should be observed, 

that the cutting frame and this must not vary respecting 
each other, during the time that the divisions are cut; for 

any motion that took place in either would go undiminished 

to the account of errour. The microscope J is also fastened 

to the main frame; but it is ouly required to keep its posi- 

tion unvaried, while the divisious of the sector pass once 

under its notice; for it must have its wires adjusted afresh 

to these divisions at every distinct course. The microscope 

I has two. wires, crossing each other at an angle of about 

40°; and these are to be placed so as to make equal angles 

with the divisions of the sector, which are not dots, but 
lines. The sectorial arc must also be adjusted to its proper 
radius by the screw E, Fig. 5; 2.¢. while the main frame 
has been carried along the circle through a mean interval | 
fhown by H, the seetor must have moved through exactly 

162 of its divisions, as indicated by I *. 

105 

. Things being ip this position; after having given the Cutting the 

parts time to settle, and having also sufficiently proved the divisions. 
permaneuce of the micrometer H and the cutting frame 
with respect to each other, the first division may ee made; 
then, by means of the screw for slow motion, carry the ap- 
paratus forward, until the next line upon the sector comes 

to the cross wires of I; you then cut another division, and 
thus proceed until the 16th division is cut, = 1°20. Now 

the apparatus wants to be carried farther, to the amount 

‘of Z of a division, before an interval is complete; but at 
this last point no division is to be made; we are here only 
to compare the division on the sector with the corresponding 

dot, upon the instrument. This interval, however, upon the 

_.)* For the sake of simplicity, the account of the process is carried on as 

if the roller measured the mean interval without errour: But it was said 

{Page 3) that the roller, in a con:inued motion quite round the circle, 

would in some part of its course err by 30” or more; therefore, when 

this is the case, an extreme run of the roller cannot agree with a mean 
. 80” 

interval of the circle nearer than rr aa 0°23”; and most probably this 

\ kind of errour will en somie intervals amount to double that quantity, lt therefore becomes matter of prudent precaution, to examine every in- 

terval previous to making the divisions ; and where necessary, to adjust 

the sector, so that its arc may exactly measure the corresponding inter. 
yal as corrected by the tabulated errours. 

x 

circle 
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circle will not be exaétly measured by the corresponding 
line of the sector, which has been adjusted to the mean in- 

terval, for the situation of the dot 1°*4 1s too far back, as 

appears by the table of real errours, by — 4°8 divisions of 

the micrometer head. The range of the screw for slow 

motion must now be restored, the cross wires of H set back 

to — 4°8 divisions, and the sector woved back by hand, but 

not to the division 0, where it began before ; for, as it left 

off in the first interval at Z of a division, it has to go for= 

wards } more before it will arrive at the spot where the 17th 
division of the instrament 1° 25’ is to be made, so that in 

this second course it must begin at } short of 0. Go through 

this interval as before, making a division upon the circle at 

every one of the 16 great divisions of the sector; and H 
should now reach the third dot, allowing for a tabular errour 

of —— 10°2 when the division $ths of the sector reaches the 

cross wires of I. It would be tedious to lead the reader 

through all the variety of the sector, which consists of eight 
courses; and it may be sufficient to observe, that at the 

commencement of every course, it must be put back to the 

same fraction of a division which termivated its former one ; 

and that the wire of the micrometer H must always be set 

to the tabular errour belongiug to every dot, when we end 

_ one interval and hegin another. The eight courses of the 
sector will have carried us through -!, part of the circle, 

11° 15’, and during this time, the roller will have proceeded 

through half a revolution; for its close contact with the 
limb of the circie does not allow it to return with the sector, 

when the latter 1s'set back at every course. Having in this 
manner proceeded, from one interval to another, through 

the whole circle, the micrometer at last will be found with 

its wire, at zero, on the dot from which it set out; and the 

sector, with its 16th division, coinciding with the wires of 
its microscope. 

Haying now given a faithful detail of every part of the 
process of dividing this circle, I wish to remind the reader 
that, by verification and correction at every interval, any 

erroneous action of the roller is prevented from extending 

its influence to any distant interval. It will ‘be farther ob 

served, that the subdividing sector magnifies the work; 

that 
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that by means of its adjustable arc, it makes the run of the _ 

roller measure its corresponding intervals upon the circle; 
and, without foreign aid, furnishes the means of reducing 

the bisectional intervals to the usual division of the circle. 
Farthermore, the motion of the wire of the micrometer H, 

according to the division of its head and corresponding table 
of errours, furnishes the means of prosecuting the work 

with nearly the same certainty of success, as could have 

happened, had the 256 points been (which in practice is 

quite impossible) in their true places. 
Now the whole of my method of dividing being per- 

formed by taking short measures with instruments which 
eannot themselves err in any sensible degree, and, inas- 

much as those measures are taken, not by the hand, but 

by vision,-and the whole performed by only looking at the 

work, the eye must be charged with all the errours that 
are committed, until we come to cut the divisions ; and, as 

in this last operation the hard has no more to do than to 

guide an apparatus so perfect in itself, that it cannot be 

easily made to deviate from its proper course, I would wish 
to distinguish it from the other methods by denominating 
it, DIVIDING BY THE EYE*. 

The 

* I must here remark, that Smeaton has represented the greatest de- 

gree of accuracy that can be derived from vision, iu judging of the coin- 

cidence of two lines, at 1,5 part of aninch. From this it may fairly 

be inferred, that he had net eultivated the power of the sight, as he had 

done that of the touch; the latter of which, with that ability which appear- 

ed in all his works, he rendered sensible to the ->1,., part of an inch, 

Were materials infinitely hard, no bounds could be set to the precision of 

contact; but taking things as they are, the different degrees of hardness 

in matter, may be considered as a kind ot magnify ing power to the touch, 

which may not unaptly be compared with the assistance which the eye 

receives from glasses. It is now quite common to divide the seaman’s 

sextant to 10’, and a good eye will estimate the half of it; which, on 

an eight inch radius is scarcely zoos of an inch. This quantity, small 

as it is, is yendered visible by a glass of one inch focal length; and such 

is the cestainty with which these quantities are seen, that a seaman will 

sometimes complain that two pair of these lines will coincide at the same 

time; and this may happen, and yet ne division of his instrument err 

by mere than ¢5}55 part of an inch. All this is applicable to judging of 

the coincidence of lines with each other, and furnishes net the most fa- 

vourable 

Why. termed 
dividing by 
the eye. 

Degree of ac- 
curacy of the 
sight & touch. 
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ON DIVIDING ASTRONOMICAL INSTRUMENTS: 

The number of persons at all capable of dividing origi- 
nally have hitherto been very few; the practice of it being. 
so limited, that, in less than twice seven years, a man could 

hardly hope to become a workman in this most difficult art. 

How far I shall be considered as having surmounted these 
difficulties, | know not; but if, by the method here re- 

vealed, Ihave not rendered original dividing almost equally 
easy with what copying was before, [‘have spent much la 

bour, time, and thought, in vain. J have no doubt indeed, 

that any careful workman who ean divide in common, and 

has the ability to construct an astronomical instrument, 

will, by following the steps here marked out, be able to 

divide it, the first ‘time he tries, better than the most expe- 

rienced werktnan, by any former method. 
If, instead of subdividing with the roller, the same thing 

be performed with the screw, 1t will not give 10 dividing by 

the eye any very distinctive character.’ I have practised 

this on ares of circles with success, the edge being slightly 

racked, the screw carrying forward an index with the requi- 

site ‘apparatus, and having a divided micrometer head the 

latter answers to the subdividing sector, and, bemg used 
with a corresponding table of errours, forms the means of 

correcting the primitive points; but the roller furnishes a_ 

more delicate action, and is by far more: satisfactory and 
expeditious. ; 

{t is known to many, that the six feet circle, which T am 
now at work upon for our Royal Observatory, is to be di- 

vided upon a broad edge, or upon a surface at right angles 

to the usual plane of division: The only alterations, which 
will on this account be required, are, that the roller must 

act upon that plane which is usually divided upon ; which 

vourable display, of the accuracy of vision. But with the, microscopes _ 

here described, where the wire bisects the image of a-Got, ora cross wire 

is made to intersect the image of a line, by an eye practised in such mat- 

ters, a coincidence may undoubtedly be ascertained to _. 3... part of an 

inch. Lam of opinion, that as smalla quantity may be rendered visible 

to the eye, as. can by contact be made sensible to the touch; but whether 

Mr. Smeaton’s yl, and my -5445 be not the same thing, I will not 

determine; the difference between: them, however, is what he would no 

niore have pretended to feel, than 1 dare pretend to see. - 

roller, 
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roller, being elevated or depressed, may be adjusted to the 

cominensurate radius without being made conical, as was 

necessary in the other case. The apparatus, similar to the 

other, must here be fixed immovably to the frame which 

supports the circle; its position must be at the vertex, 

where also I must have my station; and the instrument 
itself must be turned around its axis, in its proper vertical 

position, as the work proceeds, ‘The above may sufice, for 

the present; tosgratity those who feel themselves interested 

upon a subject, which will be better understood, if I should 

hereafter have the honour of laying before the Royal Society 

a particular descri,stion of the instrument here alluded to; 

-a task which T mean to undertake, when after being fixed 

in the place designed for it, which I hope will be effected 

at no very distant period, it shall be found completely to 
answer the purposes 1atended. 

Should it be required to divide a circle according to the A circle may 
readily be di- 

Pbtitieiaal division of the quadrent, as now recommended y,geq centie.i- 

‘and used ian France, we shall have no difficulty. The 100° maliy, 

of the quadrent may be conveniently subdivided into 10 

each, making 4000 divisions in the whole round. The 256 

bisectional intervals, the two tables of errowrs, and the 

manner of proceeding and acting upon them will be exactly 

the same as before, until we come to cut the divisions ; and 

for this purpose we must have another line divided upon the 

ui ; 
sector. Fok Seow part of the circle being equal to 5°4 of 

1° 24’ 99'-5 raed 
the peat angular measure — car wt = 152 divisions; and 

“just so many wil! be equivalent to one of the intervals of 
‘the circle. The value ef one of the great divisions of the 
sector will be 1° 26’ 24”, and that of the 2 parts, which are 

‘to be annexed to the right and left as before, will be 10’ 48”, 
therefore divisible by the engine. Should avy astronomer and in the 

choose to have both graduations upon his instrument, the common way 
at the same 

‘additional cost would be a mere trifle, provided both were time. 

done at the same tmme. 

“Tt must already have been anticipated, that dividing by Straight lines 
may be divie 

‘the eye is equally applicable to strait lines as it is to circles. geq on the 

id apparatus for this purpose should consist of a bar of same princi- 
le. 

brass, °° 
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brass, three quarters of an inch thick, and not less than 

three inches broad ; six feet may do very well for the length ; 
#t may be laid upon a deal plank strengthed by another 

plank screwed edgewise onits lower surface. The bar should 

be planed, on both its edges and on its surface, with the 

greatest exactness; and it will be better, if it has a narrow 

slip of silver,,inlaid through its whole length, for receiving 

the dots. An apparatus nearly similar to the other should 
slide along its surface, carrying a roller, the circumference 

of which is 12-8 inches, and turned a little conical for the 

sake of adjustment. The roller may be divided inte 32 

parts, each of which when transferred to the bar will give 

intervals of 0°4 of an inch each: The angle of the subdividing 

sector should of course be 11° 15’, and subdivided into four 

parts, which will divide the inch into tenths: The surface 
may also receive other lines, with subdivisions suited to the 

different purposes for which it may be wante d.The revolu- 

tions of the roller and its ,'5 parts must be dotted upon the 

bar; taking care, by sizing the roller, to come as near the 

true standard measure as possible: When this is done, com- 

pare the extent of ‘the greater disectional number that is 
contained in the length; z. e. 128 intervals or 51°2 inches, 

with the standard measure; noting the difference as indica- 

ted by the micrometer heads. The examination.and con- 

struction of the table of errours may then be conducted 
just as was done for the circle. 

Being now ready for the performance of its work, the. 
scale to be divided must be laid alongside of the bar, and 
the true divisions must be cut upon it by an appeal, as be- 

fore; to the erroneous dots on the bar, corrected by a corres 

ponding table of errours. The apparatus, remaining en- 

tire in the possession of the workman, with its primitive 
dots, the tabie of errours, &c,, is ready for dividing another 

standard, which will be precisely similar to others that have 

been, or may be, divided from it. It may be considered, in- 
deed, as.a kind of engine; and as it is not vitiated by the 

coarse operation of racking with a screw, but performed by 
only looking at the work, the method will command about 
three times the accuracy that can be derived from the 
usual straight-line dividing engine. Should it be asked, if 

an 
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cles? I answer, Yes; but I would not recommend it; be- Such an en- 
cause, beyond a certain extent of radius, it is not necessary ; $i"¢ migh* be { 5 A s used for divide 
for the errours, which would be introduced into the work ing circles, but 
by the violence of racking a large wheel, are sufficiently re- "°t to be re- 

\ 4 f ; commended, 
duced by the comparative shortness of the radius of such 

instruments as we divide by that method: And, what is still 
more to the purpose, the dividing engine is four times more 
expeditious, and bears rough usage better. I cannot quit 

the subject of dividing straight lines without observing, that 

I never had my apparatus complete. The standard which Standard mene 

I made for Sir George Shuckburg Evelyn in 1796 was done S“"e 
by a mere make-shift contrivance, upon the principle of di- 

viding by the eye; how I succeeded may be seen in Sir 
George’s papers on Weights and Measures (Phil Trans, for 
1798). I made a second, some years after, for Professor 

Pictet of Geneva, which became the subject of comparison 

with the new measure of France, before the National Insti- 

tute; and their report, drawn up by Mr. Pietet, has been , 

ably restated and corrected by Dr. Young, as published in 

the Journals of the Royal Institution. I made a third for 

- the Magistrates of Aberdeen. I notice the two latter, prin- 

cipally to give myself an opportunity of saying, that, if 
those three scales were to be compared together, notwith- 

standing they were divided at distant periods of time, and 
at different seasons of the year, they would be found te 

agree with each other, as nearly as the different parts of the 
same scale agree. 

I hope I may here be allowed to allude to an inadverten- Inadvertency 
‘ : ‘ : of sir G. 

cy, which has been committed in the paper mentioned Shuckbue 

above; and which Sir George intended to have corrected, Evelya: 

had he lived to conclude his useful endeavours to harmonize 
the discordant weights and measures of this country. The 
instruments which he has brought into comparison are, his 
own five feet standard measure and equatorial; General 
Roy’s forty-two inch scale; the standard of Mr. Aubert; 
and that of the Royal Society. The inadvertency is this: 
In his equatorial, and the standard of the Royal Society, — 
he has charged the errour of the most erroneous extent, 
when compared with the mean extent, alike to both divi- 

SiGhes 3 
> 
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sions; 7. e. he hassupposed one of the divisions which bound 

the erroneous extent, to be too much to the right, and the 

ether too much to the left, and that by equal quantities : 

This is certainly a good-natured way of stating the errours 

of work ; and perhaps not unjustly so, where the worst part 

has been selected ; but, in the other three iistances, namely, 

in General Roy’s, Mr. Aubert’s, and his own standard, he 

has charged the whole errour of Witte most erropeous extent 

to one of the bounding limes. . 
I was well confirmed in my high opinion of the general 

accuracy of Bird’s dividing, when, last wanter*, I measured 

the chords of many arcs of the Greenwich quadrant. 

That instrument has indeed suffered both from a change ia 

its figure, and frum the wearing of its centre; but the gra~ 

duation, cousidering the time when it was done, | found to 

be very good. Sir George in his paper upon the equatorial 

(Phil. Trans. for 1793), after some compliments paid to the 

divider of his instrument, says, “* the late Mr. John Bird 

« seems to have admitted a probable discrepancy in the di- 

« visions of his eight feet quadrant amounting to 3”;” and 

he refers to Bird on the construction of the Greenwich qua- 

“drant. This quantity being three times as great as any 

compared with 
Sir G. S: Eve- 
Ivins equate- 
rial, 

errours that I met with, 1 was lately induced to inquire 

how the matter stood. Lird, in the paper referred to, says, 

«in dividing this instrument I never met with an inequality 

‘ that exceeded one second.» I will suppose, that in the 90 

és arch this errour lay toward the left band, and in the 96 

« arch that it lay towards the right, it will’cause a differ- 

« ence between the two arches of two seconds; and, if an 

&* eryour of one second be allowed to the observer in read+ 

<¢ ing off his observation, tbe whole amount Is no more than 

«« three seconds, which is agreeable to what I have heard, 

« &e,” Sir Geor oe! s examination of his own equatorial 

furnishes me with the means of a direct comparison: im his 

account of the declination circle, we find an errour + 27°35, 

and another — 1/5; to these add an errour of half'a second 

in each, for reading off, which Sir George also admits, we- 

shail then’ have a discrepancy of 4-85; but, as the errours. 

* This paper was written ia June, 1808, 

of - 4 
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of reading off are not errours of division, let them be dis- 
charged froin both, and the errotrs will then stand, for the 

quadrant 2”, and for the circle 3-85. As the radius of the 

former, however, is four times greater than that of the lat- 

' ter, it will appear, by this mode of trial, that the eqnato- 

rial is rather more than twice as accurately divided as the 

quadrant. In doing justice to Bird in this instance, T have 

- only done as I would be done by: for, should any fature 

writer set me back a century oa the chronological scale of 

progressive improvement, [ hope some oue will be found to 

restore me to my proper niche. I now subjoin a restate- 

ment of the greatest errour of each of the instruments that 

are brought into comparison by Sir George, after having re- 

duced them all by one rule; viz. allowing each of the two 
points which bound the must erroneous extent to divide the 

apparent errour equally between them. They are expressed 

in parts of an inch, and follow eaclr other in the order of 
their accuracy. 

Sir George Shuckburg’s 5 feet standard +--+ +000165 —Errours of dié 
_. General Roy’s scale of 42 inches -+++-++-++ -000240 a 

_ Sir George’s equatorial, 2 feet radius: + ++e+++ 000273 
_ The Greenwich quadrant, 8 feet radius +--+ 1000465 

_ Mr. Aubert’s standard, 5 feet long --+....+ +000700 

*The Royal Society’s standard, 92 wtak long, *000/95 

For-the justness of the above statement I consider my 
name as pledged ; requesting the permission to say, that if 
on the result of each respective exauiination, as here pre- 

- ‘sented, there could have been more than one opinion, it 
would not have appeared here. [am farther prompted to 
add, that the above comparative view presents one circum-= 

stance to our notice, which» cannot do less than’ gr: oni 

| every individual, who is at al] conversant in these matters 

I mean, the high rank which General Roy’s seale takes in 

the list; that scale having been made the agent in measur- 

_ wg the base line of our national trigonometrical survey. 

>To return, finally, to the dividing of circles; 1 must Care must be 

_ state, as matter of precaution, that great care should be takes, to have 
the circle of a 

* This is the same which Mr, Bird used in dividing his eight feet mural’ 

"quadrants, and was presented to the Roya! Society by Bird’s executors. 
yilveli . taken 
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uniform tem- taken during the turning of the outer edge, to have the cir- 

coher: cle of the same temperature; for one part may be expanded 
euteredge, by heat, or contracted by cold, so much more than another, 

as to cause the numbers in the tables of errours to be in« 

conveniently large. A. night is not more than sufficient for 

allowing the whole-to take the same temperature, after hav- 

ing been handled by the workmen; and the finishing touch 
should be given within a short space of time. But, if the 

effects of temperature are to be regarded in turning a cir- 

and above all cle, it is of tenfold more importance to attend to this cir- 

eae unr cumstance, while the examination of the larger arcs of the 

arcs. inatrument is carried on; for it is absolutely necessary, that, 

mena during this time, the whole circle should be of the same 

more imporiant heat exactly. Few workmen are sufficiently aware of this: 

ect alg They generally suppose the expansion of inetals to be a tri- 
fle, which need -not be regarded in practice ; -and wonder 

how the parts of a circle can be differently heated, withont 

taking pains to make it so. Qne degree of Fahrenheit’s 
thermometer indicates so small a portion of heat, that, in 

such places as workmen are usually obliged to do their bu- 
siness in, it-is not very easy to have three thermometers at- 

tached to different ‘parts of a large instrument, showing an 
equality of temperature within that quantity: Yet so neces- 

sary is correctness in this respect, that if a circle has the 
vertex one degree warmer than its opposite, and if this dif- 

ference of temperature be regularly distributed from top 

to bottom, the upper semicircle will actually exceed . the 

lower by 2”: And, if such should happen to be the case 
while the examimation of the first dot of the third quadrant 

is made, the regularify.of the whole poate would thereby 
-be destroyed. 

/ The apparatus \ It may not be improper to remark, ae dividing by the | 

not expensive eye does not requ're a more expensive apparatus PN the 

operation of dividing by hand; and, indeed, less so when 

the scale of inches is deemed necessary. The method by 

adjustment is:still more expensive, requiring. whatever tools. 
Bird’s method requires, and, im addition to these, a. frame 

and microscopes, somewhat similar to those for dividing by 
the eye. 5 

Much time It is somewhat more difficult to give a comparative esti- 

“mate 
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mate of the time, which the different methods of dividing saved by it. 

require. I know, that thirteen days of eight hours each 
are well employed in dividing such a circle by my method ; 

about fifty-two days would be consumed in doing the same 

thing by -Bird’s method; and I think I cannot err nruch, 

when I state the method by adjustment, supposing every 
dot to be tried, and that two thirds of them want adjusting, 

to require abunt one hundred and fifty of such days, 

The economy of time (setting aside the decided means 

of accuracy) which the above estimate of its application 

offers to view, will, I think, be considered of tio little mos 

ment. By the rising artist, who may aspire to excellence, 

‘it will at least, and I should hope, with gratitude, be felt 

in the abbreviation of his labours. To me, indeed, the 

means of effecting this became indispensible; and 1t has not 

been without a sufficient sense of its necessity, that I have 

been urged to the progressive improvement and completion 

of these means, as now described. It is but little, that a 

man can perform with his own hands alone; nor is it on all 
occasions, even in frames of firmer texture than my own, 

that he can decisively command their adequate, unerring, 

use. And I must confess, that I-never could reconcile it 

to what I hold as due to myself, as well as to a solicitous 

_regard for the inost accurate cultivation of the science of 

astronomy, to commit to others an operation requiring such 

various and delicate attentions, as the division of my instrus 

ments. . 

That my attentions on this head have not failed to pro- 
cure for me the notice and patronage of men, whose appro- 
bation makes, with me, no inconsiderable part of my re- 

ward, I have to reflect on with gratitude and pleasure: and 
as I look with confidence to the continuance of that patron. 
age, so long as the powers of execution shall give me the 
inclination to solicit it, [ cannot entertain a motive, which 

might go to extinguish the more liberal wish of pointing 

out to future ingenuity a shorter road to eminence; suffi-. 

ciently gratified by the idea of having in the present com- 
munication contributed to facilitate the operations, and te 

aid the progress of art (as far as the limited powers of vision 
will admit) toward the point of perfection. 

VoL. XXV.—Fes, 1810. I Table 
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VII. 

On the Origin and Formation of Roots. In a Letter rom 

‘ T. A. Kuient, Esq. FR. S. to the Right Hon. Sir Jo- 

' srEPpH Banks, A. B. P. R. S*. 

My pear Sir, 

Buds of trees In my former communication I have given an account of 
Fa tee some experiments; which induced me to conclude, that the 

buds of trees invariably spring from their alburnum, to 

which. they are always connected by central ves-els of 

greater or less length; and in the course of much subse- 

quent experieuce | have not found any reason, to change 

the opinion that I have there giveat. The object of the 
present commuuication is to” show, that the roots of trees 

are always generated by the vessels which pass from the co- 

tyledons of the seed, and from the ieaves, through the leaf- 

stalks and the bark, and that they never, under any circum- 

stances, spring Immediately from the alburnum. 

The radicle in “The organ, which naturalists have called the radicle in 

the seed not the seed, is generally supposed to be analogous to the root 
on of the plant, aad to become a perfect root during germina- 

tion; and L do not know that this opinion bikes ever been 

controverted, though I believe, that, when closely investi- 

gated, it will prove to be founded in errour. 

Root lengthen A root, in all cases with which I am acquainted, elon- 

by ew parts gates only by new parts, which are successively added to its 

a ii apex or point, and never, like the stem or brauch, by the 

extension of parts previously organized; and I have endea- 
voured to show, in a former memoir, that, owing to this dif- 

ference in the mode of the growth of the root and length 

ened plumule of germinating seeds, the one must ever be 

obedient to gravitation, and points towards the centre of 

the Earth, while the other must take the opposite direction+, 

Radicleofp But the radicle of germinating seeds elongates by the ex~ 

* From the Philos. Tran-act. for 1809, p. 169. 

+ Phil. Trans. 1805; Journal, vol. XIII, p. 349. 

} Phil, Tians, 1806; Journal, vol. XIV, p. 4. 
‘ tension 
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, tension of parts previously organized, and in a great num- seeds elongas 

ber of cases, which must be familiar to every person's ob- pated ithe 
servation, raises the cotyledons out of the mould in which nized parts, 
the seed is placed to vegetate. The mode of growth of the 
radicle is therefore similar to that of the substance which 

occupies the spaces between the buds near the point of the - 

succulent annual shoot, and totally different from that of 

the proper root.of the plant, which I conceive to come first Origin of the 

into’éxistence during the germination of the seed, and to 
spring from the point of what is called the radicle. At this 

period, neither the radicle nor cotyledons contain any albur- 
num; and therefore the first root cannot originate from that 

substance; but the cortical vessels are then filled with sap, 

and apparently in full action, and through these the sap ap- 

pears to descend, which gives existence to the true root. 

When first emitted, the root consists only of a cellular Its formation, 

substance, similar to that of the bark of other parts of the 

future tree; and within this the cortical vessels are subse- 

quently generated in a circle, enclosing within it a small 

portion of the cellular substance, which forms the pith or 

medulla of the root. The cortical vessels soon enter on 

their office of generating alburnous matter ; and a transverse 

section of the root then shows the alburnaum arranged in 

the form of wedges round the medulla, as it is subsequently 

deposited on the central vessels of the succulent annual 

shoot, and on the surface of the alburnum of the stems and 

branches of older trees*. 
If a leaf-stalk be deeply wounded, a cellular substance, 7 oectatks of 

similar to that of the bark and young root, is protruded from many plants 

the upper lip of the wound, but never from the lower; and “" fonier A, 

the leaf-stalks of many plants possess the power of emitting 

roots, which power cannot have resided in alburnum, for the 

leaf-stalk does not contain any; but vessels, similar to those though they 

of the bark and radicle, abound in it, and apparently convey ee ad 

the returning sap; and from these vessels, or perhaps more j 
properly from the fluid they convey, the roots emitted by 

the leaf-stalk derive their existencef. 

* Phil. Trans. for 1801, Plate 27, 

/ + Phil. Trans. for 1801. 
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If a circle of If a portion of the bark of a vine, or other tree, which 
bark be taken i i : : ae. 
off, roots pro. Teadily emits roots, be taken off in a circle extending round 
ceed ote its stem, so as to intercept entirely the passage of any fluid 

Pe SORE through the bark; and any body which contains much moise 

ture be applied, numerous roots will soon be emitted into 

it immediately above the decorticated space, but never ime 

mediately beveath it: and when the alburnum in the decor- 
and buds from ticated spaces has become lifeless to a considerable depth, 
the portion be- Tein, buds are usually protruded beneath, but never immediately 

above it, apparently owing to the obstruction of the ascend- 

ing sap. The roots which are emitted in the preceeding 

case, do not appear in any degree to differ from those which 

descend from the radicies of germinating seeds; and both 

apparently derive their matter from the flaid which descends 
through the cortical vessels. 

Varieties of There are severai varieties of the apple-tree, the trunks 

olla and branches of which are almost covered with rough ex 

cences formed crescences, formed by congeries of points, which would have 

tee become roots under favourable circumstances; aad such vas 

become roois. Fleties are always very readily propagated by cuttings, Hay- 

These readily jpg thus ob «ined a considerable number of plants of. one 
propagated by 
cuttings, of these varieties, the excrescences began to form upon their 

stems when two years old, and mould being then applied to 

them in the spring, numerous roots were emitted into it early 

in the summer. The mould was at the same time raised 

round, and applied to, the stems of other trees of the same 

age and variety, and in every respect similar, except that 

the tops of the latter were cut off a short distance above the 
lowest excrescence, so that there were no buds or leaves from 

which sap could descend to generate or feed new roots ; and 

Roots & buds under these circumstances no roots, but numerous buds were 
ue? con- emitted, and these buds all sprang from the spaces and 

3 points, which under different circumstances had afforded 

roots. The tops of the trees last mentioned, having been 

divided into pieces of ten inches long, were planted as cute 

tings, and roots were by these emitted from the lowest ex- 

crescences beneath the soil, and buds from the uppermost of © 

those above it. 

put buds pro- ‘| had anticipated the result of each of the preceding ex- 
ered fram the periments ; not that I supposed, or now suppose, that roata 

can 
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can be changed into buds, or buds into roots ; but I had be- sap carried ups 
fore proved, that the organization of the alburnum is better hehe 
calculated to carry the sap it contains from the root upwards, 
than in any other direction; and I concluded, that the sap, 

when arrived at the top of the cutting through the alburnum, 

would be there employed, as I had observed in many similar 

cases, in generating buds, and that these buds would be pro- 

truded where the bark was young and thin, and consequently 

afforded little resistance*. I had also proved the bark to roots from the 
be better calculated to carry the sap towards the roots than acs Y eas 
in the opposite direction, and | thence inferred, that as soon bark. 

as auy buds, emitted by the cuttings, afforded leaves, the 

sap would be conveyed from these to the lower extremity of 

the cuttings by the cortical vessels, and be there employed 

in the formation of roots. 

Both the alburnum and bark of trees easy contain The same fluid 

their true sap; but whetherthe fluid, which ascends in such ee tere 

cases as the preceding through the alburnum to generate bua. 

buds, be essentially different from that which descends down 

the bark to generate roots, it is perhaps impossible to de- 

cide. As nature, however, appears in the vegetable world 

to operate by the simplest means; and as the vegetabie sap, 

like the animal blood, is probably tilled with particles which 
are’ endued with life; were I to offer a conjecture, I am 

much more disposed to believe, that the same Huid, even by 

merely acquiring different motinns, may generate different 

organs, than that two distinct fluids are employed to form 

the root, and the bud aad leaf. 

When alburnum is formed in the root, this organ possesses Roots in which 

in commons with the stem and branches, the power of pro- rani a 

ducing buds, and of emitting fibrous roots; and when it is prduang 
detached from the tree, the buds aiways spring near its up- >&4 

per end, and the roots near the opposite extremity, as in the 

cuttings abovementioned. The alburnum of the root is 

also similar to that of other parts of the tree, except that it 

js more porous, probably owing to the presence of abundant 

moisture during the period in which it is depositedt. And 

* Phil. Trans. for 1805; Journal, vol. XHI, p. 349. 

+ Phil. Trans. for 1801, 

possibly 
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possibly the same cause may retain the wood of the root 
permanently in the state of alburnum; for I have shown, in 
a former memoir, that if the mould be taken away, so that 

the parts of the larger roots, which adjoin the trunk, be ex- 

posed to the air, such parts are subsequently found to con- 

tain much heart wood*, 

Buds and I would wish the preceding observations to be considered 
cbse Ta ag as extending to trees only, and exclusive of the palm tribe 5 
baceous plants but { believe they are nevertheless generally applicable to 
cara mee te perennial herbaceous plants, and that the buds and fibrous 

responding to roots of these originate from substances which correspond 

the alburnum with the alburnum and bark of trees. It is obvious, that 
gad -bark, : a : 

‘the roots, which bulbs emit in the spring, are generated by 

the sap, which descends from the bulb when this retains its 
natural position ; and such tuberous rooted plants as the po- 

tato offer rather a seeming than a.real obstacle to the hypo- 
thesis Lam endeavouring to establish. The buds of these 

are generally formed ath the soil; but I have shown, in 

a former memorr, that the buds on every part of the stem may, 

be made to generate tubers, which are similar to those usu- 

ally formed beneath the soil ; and I have subsequently seen, 

in many instances, such emitted by a reproduced bud with- 
out the calyx of a blossom, which had failed to produce 

fruit; but I have never, under any circumstances, been 

able to obtain tubers from the fibrous roots of the plant. 

The tuber lit- The tuber therefore appears to differ very little from a 

Teagan branch, which has dilated instead of extending itself, except 

period; and when I have laboured through a whole sum~ 

mer to counteract the natural habits of the plant, a profu- 

sion of blossoms has in many instances sprung from the 
buds of a tuber. ate 

and runners of ‘The runners also, which, according to the natural habit of 

tuberous root- the plant, give existence to the tubers beneath the soil, are 
ed plants simi- q 
lar in orga- 

sization to the readily emit leavesand become converted into perfect stems, 

eg in a few-days, if the current ef ascending sap be diverted 

into them ; and the mode in which the tuber is formed above 

and beneath the soil is precisely the same. And when the 

* Phil. Trans. for 1801, 

very similar in organization to the stem of the plant, and 

BAD» 

that it becomes capable of retaining life during a longer. 

a fe ee 

AIT Dy POON ERENT 
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sap, saliicls has been deposited at rest during the autumn and 

winter, is again called into action to feed the buds, which 

eloagate jato parts of the stews ofthe future plants in the 

spring, fibrous roots are emitted from the the bases of these 

‘stems, whist buds are generated at the opposite extrenuties, 

as in the cases J have mentioned respecting trees. 

Many naturalists* have supposed the fibrous reots of all Fibrous reots, 

plants to be of annual duration only, aud those of bulbous ACen ag 

and tuberous rooted plauts certaiuly are so; as in these uae ed plants an- 

ture has provided a distinct reservoir for the sap which is to 2¥4l5 

form tiie first leaves and fibrous roots of the succeeding sea- 

son: but the organization of trees is very different, and the of trees perens 

alburnum aad bark of the roots and stems of these are the ™4!- 

reservoirs of their sap during the wintert. When, however, 
the fidrous roots of trees are crowded together iu a gardens 

pot, they are often found lifeless in the suceeeding spring ; 

but [ have not observed the same mortality to occur in any 

degree, in the roots of trees when Brine, under favourable 

circumstances, in their vatural situation. 

I am prepared to offer some observations on the causes 
‘which direct the roots of plants in search of proper nutri- 

ment, and which occasion the root of the same plant to as- 

‘sume different forms under different circumstances; but I 

propose to make these observations the subject of a future 

communication. 
I am, my dear Sir, 

with great respect, 
. 

your much obliged servant, 

Elton; Dec. 22, 1808. THOMAS AND. KNIGHT. 

7 1X. 

_ Inquiries into the Limits of Single Vision, and ihe correspond- 
ing Points in the Retina, &c.: by Dr. HAuvart, Secretary . 
to the Academy of Nancy}. 

4 a the paper on double vision, printed i in this Journal for Sarcsentan 

_ november, 1806||, I referred the singular phenomena there points on the 
A retina. 

. *M, Mirbel’s Traité d@’ Anatomie, &c. Dr. Smith’s Introduction to 

Botany. + Phil. Trans, for 1805. 

yates de Physique,vol. LXV, p. 16. || See Journal, vel. XVII, p. 201. 
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ON THE LIMITS OF SINGLE VISION. 

recited to the general laws of vision, by applying to them 
the theory of corresponding points in the two retinas. These 

points, and the limits of single vision, will form the subject 

of this second paper. 
The slightest attewion to the fonctions of the eyes must 

long have taught physiologists, that certain relations be- 

tween these organs are necessary forthe double impression of 

one object to produce a single perception. The admirable 

syinpathy that prevails between the muscles that move the 

eyes, which constantly determines these organs to turn to 

the same point; the difficulty of fixing one without the 

other; and the almost absolute impossibility of moving 

them simultaneously in differeat directions; would have 

been sufficient to show, that these organs ave formed to be 

affected in concert, if the injuries affecting this arrangement, 

and the most easy ocular demonstration did not present 
themselves to confirm it. Accordingly they are unanimous 

in acknowledoing the Mlecessity of this correspondence be- 

tween the points of the retinas, which receive the impres- 
sion of the double image at the same time. But im what 
does this correspondence consist ? can it be established be= 

tween points taken throughout the whole extent of the reti- 
na, between certain of these points, or between two of thenr 
alone? These are questions on which authors are not agreed, 
or which, not having been examined, appear to me to deserve 
investigation. 

Haller, who in the 5th vol. of his Elements of Physiolo- 
gy has collected what had been done by most of the learned 
who had written on vision, has satisfied himself with laying 

down from Mariott’s celebrated experiment the proposition, 

that theimage cannot produceany impression when received 

on the optic ‘nerve, but that it does wheu received on its outer 

side at the point where the posterior extremity of the axts. 

of the ball of the eye, or optic axis, terminates; a part of 

the retina, which he says, is supposed to be most sensible. 

Le Cat, pereeiving the impossibility of limiting the position 

of the imave so strictly, bas given the whole of the bottom 

of the eye for its field. lence it follows, that in the opi- 

nion of Haller the points of correspondence are necessarily - 

found in the meeting of the optic axis, since this is the only 
point 



ON THE LIMITS OF SINGLE VISION. 123 

point capable of transmitting the impression: in that of 
Le Cat-on the contrary, these points may occupy different 

parts of the retina, which he calls the bottom of the eye. Experiment. 

Between authorities so respectable experiments alone can . 
decide. Those to which I have had recourse are the most 
simple: they consist chiefly in producing an artificial squiut- 

ing, by changing the customary direction of the optic axis 
by mechanical means. Every one knows, that such a 

change, when carried to a certain degree, will produce the 

perception of a double image, which, being caused by a 

change in the respective situation of the points of the reti- 

na simultaneously affected in ordinary cases, must be calcu- 

lated to elucidate what relates to the place of the image. 

“The firft result of the experiments by means of aitificial Squinting 

squinting is, that che phenomena it exhibits are net recon- gyre ae 

~ cilable with the opinion, in which the situation of the image fined 10a siu- 

is confined to a single spot at the bottom of each eye; for sie spot. 
- one of the impressions, being then necessarily made on a 

part of the retina not intended to receive it, ought not to 

4 give rise to any perception. From this single fact we may 

J conclude, that the place of the image is not necessarily at 

: the summit of the optic axis; but that several parts of the 

_ surface of the retina are capable like it of receiving the im- 
pression, and producing perception. But we may assure 

ourselves of the fact, by closing one eye, fixing the other 
_ witha speculum, and then giving a lighted candle, first 

placed in the line of the optic axis, various angular posi- 

tions. © Its flame-will net cease to be visible, till the angle 

is at least 70°. It is true we do not see it perfectly, unless 

‘ the angle be considerably less than this; but we do not cease [t extendsover 

to perceive the flame, till its position is such, that none of Me whole pos- 

the direct rays can reach the posterior hemisphere of the apse w 
eye. It is evident therefore, that nature has not given the ye 

" retina so great an extent in vain; and that the parts lying 
__ round the optic axis, though in a less favourable situation, 

_ are equally capable of bale affected. I will add, that, andobjects are 

: having c compared the impressions produced by rays paralle] S¢o best in 

with the optic axis, and others inclined ‘to this axis, they ap- ee 
“peared to me to differ in vividness ouly as far as would re- "Ys can reach 

. salt from the diminution of the aperture of the pupil occasi- ; 
oned 
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oned by the obliquity of its plane to the luminous rays, and 
by the obliquity of these rays to the refractive media, 

Alipartsofthe It is true the vividness of the images situate at the optic 
a aaueley pole can be compared with that of those around it only by 

sensible : estimation; but this is sufficient to prove, that their differ-— 

ence is not such as it would be, if it were owing to a dimi- 

nution of sensibility in the parts of the retina remote from» 4 

the optic pole, and that consequently the retina is not de- | 
prived of the faculty of transmitting the impressions re- 

ceived on those parts; whence the points of correspondence 
are not necessarily and invariably situate in the optic axis, 
as several authors have supposed. I would not venture to 

' assert, that all the parts of the retina, on which images may. 

be painted, are equally sensible, the experiments I have 

atleast there is made not beiug incontestibly decisive of this: but they 
Sg pl prove at least, that the difference is not very great at a cer- 
distance round tain distance from the optic axis; for, notwithstanding the 

the axis. influence of the causes before mentioned, the light of a 

iad candle received into the two eyes, inclining them sufficiently 

for the images to make with the optic axis angles of 15°, 

20°, and 25°, did not exhibit any diminution of lustre, that 

could be appreciated. These facts, which may easily be-ve- 
rified, give to the field of distinet vision, and to that of per- 

fect vision, a much more considerable exteut than 1s assigned 

Dr. Young.” to them by Dr. Young in a learned paper on vision, an _ 

abridgment of which is given in the 18th vol. of the Biblio- 

theque Britannique. 

The image ‘The point that corresponds with the optic axis, without 

mos! pertectin heing endued with sensibility superior to that of other parts 
the optic axis. 

of the retina, is the place of perfect vision,: because it is in 

the focus of the refractive apparatus, the only point where 

the image can have its whole perfection. The muscles, de- 

termined by habit to dispose the ball of the eye so as to ree 
ceive the most vivid impression, bring it into this position, 

because it is the most advantageous, and not because it is 

the only one in which vision cau take place; which is equally | 
proved by artificial squinting, aud by that accidental squint= 

Cheseiden. ing which Cheselden mentions. at 

‘Lhe corres- The optic poles are most commonly the place of Me dou- i 

ponding pot ble image, or points of correspondence. These parts hows 7 
ever 

A » 

Eee 
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ever are not the only ones capable of receiving images; the commonly in 

space round the optic axes to a certain extent is also capa- ‘te optic aes 
ble of being affected by them: these are the consequences 
deducible trom the facts already mentioned. But as the 

double image produces a single perception only when it falls 

on corresponding points, that is to say, which agree in their 

functions, whatever in other respects this part of the retina 

may be, the question is now to determiue ov what parts the 

images received will produce single or double vision of the 
‘same object. As the muscles of the eyeballs sympathize 

together, so as constantly to arrange themselves in the same 

manner; and this is generally so as for the eyes to receive 

the greatest number of parallel, or nearly parallel rays; the 

points of correspondence are usually at the summit of the 

optic axis, that is in parts which are in precisely the same 

situation on the retina, or which are symmetrical. In this Visionissingle 

case vision is single, as most physiologists have said, be- ee a aR 
i SStOUS are 

_eause the impressions are similar, being equal, and received received on si- 

-on similar parts. In rapid movements of objects however, Misr parts, 

“in those of the eyes produced by passions of the mind, in 
the situation of objects within the distance of distinct vision, 

and in eertain positions of the head, how can we conceive, and sometimes 

that the impressions are made on pai‘ts precisely symmetri- not Tae 
eal? This simple reflection had long inclined me to con- similar, A 

- ceive, that images might be received on points of the 

retina not symmetrical without giving rise to double vi- 
sion; and experiment has fully convinced me of its truth. 

If, after having placed a lighted candle at the distance of 4 goubie 
_ eight or ten eg it be looked at with one eye, and, the po- rng uibe: 
sition of this eye being then fixed with a speculum, the saethercitet 
other be moved inwardly or outwardly by ‘pressing on it position of the 

” Vapi th one of the fingers, so. as to incline the optic axes to one eee. 
f ‘ 
' another, we shall have a double image of the caudle. 

A doubie i image is also obtained by inclining tie two op= ; 
_ tic axes to one another at the same time, by turning the : 

_ eyes either inwardly or outwardly, and inclining therm to the 

j rays of the candle. The parallelism of the transverse axes 

_ of the eyeballs must be carefully preserved, uot ‘o confound 
" the effects occasioned by the inclination of the axes in ihe 

7 i vertical, 
~ 
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vertical plane with those owing to their inclination in the 
horizontal plane. 

If, ove of the two eyes being shut, the other be directed 
to some object placed above or below the candle, and, after 

it. is fixed in this situation, the other eye be suddenly . 

opesed, -we shall have a double imave of the candle, 

A slight inclination of the optic axes in the vertical plane 

gives rise to the double image; but it will not occur in the 

horizontal plane, unless there is a considerable inclination of 
the axes. F 

The double image may be obtained in. the horizontal 
plane, without employing any violence on the eye, that can 

lead us to suspect a change in the figure of this organ. It 

is sufficient for this to look very obliquely at a conspicuous 

object placed level with the eyes; which may be done by 
turning the head while looking at it, till the muscles are 

unable to give the eyeballs a parallel direction, so that they 

are obliged to receive rays that reach points of the retina 

very differently situate. We may even obtain the double 

image in the oblique plane, by a certain inclination of the 

head: but in the vertical plane it can be obtained only by 

mechanical means., 

These facts, confirmed by a great number of experiments 
repeated and varied in several ways, which it would take up 
too much room to mention here, not only prove, that nature 

has allowed a certain latitude in the law she has imposed on 

herself with respect to corresponding points; and that it is 
not absolutely neceffary, that the points of the retina on 

which impressions are made should always be similarly situs 

ate; but also that there are points on the retina, which, 

taken at diiferent distances from the optic axis, may pro- 

duce double images or not, according to the directien in 

which they arrive at the eye. Thus in the transverse plane 

the optic axes must be yvreatly inclined, to give rise to. the 

double image; while a slight inclimation produces this phe 

nomenon in the vertical plane. These general hmits of the 

field of single vision, or of the area of corresponding points, 

give the elements of an ellipsis, the longer axis of which is 

parallel with the transverse axis of the eye, and the shorter 
‘parallel 
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parallel with its vertical axis, while its centre corresponds 
with the summit of the optic axis. 

This general determination of the form of the field of Attempts to 
ascertain its. 

single vision appearing to me insufficient, I made some at- extents ° 

tempts, to point out its limits with more precision. The 

method 1 emp!oyed consisted ia comparing the angie form- 

ed bythe double image with the angle we are obliged to 

form by the inclination of the optic axes to produce it. I 
have found, that ithe apparent separation of the double 

image in the horizontal plane was at most one third of that, 

which must result from the inclination given to the optic 

axes in this direction; while in the vertical plane the sepa- 

ration of the images and the inclination of the axes were 

pretty exactly equal: whence I inferred, that the exteut of 
the field of single vision was three times as great in the ho- 
rizontal plane as in the vertical. But as I have found, that 

_ the inclination of the optic axes in the horizontal plane must 

. be about 15°, to give rise to a double image, the distance 
from the centre of the aperture of the pupil, where the 
rays decussate each other, tothe bottom of the eye, on 
which they are depicted, being about 12 mil. [4°721 lines 

Eng. ] in ap adult; I find, that the opening of this angle 

must comprise horizontally an extent of 8 mil. [3°147 lines 
Eng.] on the retina: and a third of this extent being taken 

for the limit of the field of single vision in the vertical 
- plane; this field will be represented by an ellipsis, the longer 

axis of which is 3°147 lines, and the shorter 1°049 line: This 

_ however I give but as an approximation. 

These inquiries concerning the field of single vision have Perfection of 
led me to some reflections on the perfection of the achro- oii eK: 
-matic system of the eye, which I shall add here, though eves 

they are merely accessaries to my principal subject. It is 

_ well known, that Euler was led to the discovery of achro- Rulers 

matic glasses by considering the structure of the eye. An 

optical instrument composed of refractive substances of 

- considerable curvature, which receive the luminous*rays on 

on great part of their surface, yet form at their tocus an image 

© perfectly well defined, though the distance of the object 
and direction of the rays may be infinitely varied, exhibits 
an effect so different from that of ordinary instruments, that 

t. Vou. XXV.—F rep. 1810. K * this 
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this great geometrician had no doubt it must be producetl 
by the various combination of forms and densities peculiar 
to the humours of thé’eye.s This theory, disputed at first 

Dollond. by Dollond, soon found in that artist, convinced of his et- 

rour, a man sufficiently skilful to reduce it to spractice; and 
this union of genius and skill gave rise to thosésfine instra- 

_ ments, the invention of which must be classed with those 

discoveries, that do most honour to the human mind. A 

comparison of the achromatic power of the human eye 

with that of those instruments is the subject of these re- 
flections. 

Achromatic My experiments on the limits of cine vision having 

ayia obliged me in some cases to give the ball of the eye a great 

with that of degree of obliquity with respect to the luminous rays, which 
tustruments, 7-iched to introduce into it, I couid not avoid being aste- 

nished at the achromatic power of the humours, so well 

adapted to prevent the decomposition of light, when so 
many different causes seem as if they must necessarily pro- 

duce it. The most perfect achromatic glasses, the object 
glass of which should be of a focus sufficiently short to be 
compared with the eye, one of an inch and a quarter for 

example, would not bear an aperture of more than a fifth 

of an inch, according to Euler’s calculation.. Allowing the 

mean aperture of the pupil to be two lines [23 French], 

the eye would be superior in achromatic power to the most 
perfect glasses with the same aperture. But how can we. 

avoid being astonished at the consideration, that the size of 
the aperture, which limits the achromatic power 6f instrn-— . 

ments of art, has no perceptible effect on that of the hu- 
-mours of the eye? and that the opening of the pupil may 
be extended to three lines [37 French] without altering the 
clearness of the image, as I satisfied myself by dilatmg the 

iris. by applying an infusion of the leaves of deadly night- 
shade so as to expose the greater part of the anterior surface 
of the crystalline? 

Farther proof A still farther proof of the superiority of the wohinkeaic 
of its superiot Hower of the eye over that of instruments is the application — 

. of rays greatly inclined to refractive surfaces. Experience — 
proves, that the best made object glasses, when greatly in~ 
clined to the fais of iad es ii, sai signs of the — 

LA decomposition | 

f na 
ai 
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tleéémposition of light by the irises they produce. It is not 
thus with the eye. I have given very great obliquity to the 
rays [ adniitted into it, without perceiving any colour; and 
if in some expetinients of artificial squinting I have thought 
1 found slight indications of the decomposition of light, I 
‘believe they must be ascribed rather to the changes pro- 
duced in the form of the humoitrs of the eye by compres- 
sion, than to any other cause. 

These proofs of the perfection of the achromatic syste 
of the eye. established by experiment, and agreeable to the 
general opinion of natural philosophers, had seemed to me 

‘secure from all doubt. { confess therefore I was not a little Contrary opi- 
surprised, to find the contrary opinion maintained by Dr, ere 

Young in the paper I have quoted. This gentleman says, Young: 

it has been too lightly presumed, that one of the final causes 

of the structure of the éyé was to render it achromatic: and 
to this hypothesis he objects several experiments, from which 

he thinks we may conclude, that the eye is not adapted to 
unite all the elements of light in one point, as has been 

“asserted. An opinion. adbpted by Euler, and embraced by 

‘all natural philosophers, should not 1 think be given up, till 
“the arguments opposed to it have been duly weighed: 

. The first is drawn from the experiments of Juyine on in- Juriné aid te 

“distinct vision. He is said, to have observed colours on ‘the have observed 
“borders of objects seen indistinttly. It is true in his Trea- sn 7. - 
tise on distinct and indistinct Vision, printed in Smith’siscts seenin- ~ 

_ Optics, he speaks of the penumbra, that surrounds objects iapeaiis 
_ © s#en indistinctly, but I have looked in vain for the observa- 
tion of the irises in question. To satisfy myself of their 
existence, I examined by daylight, and nearer than:the fo- 

- al distance of my eye, different bodies, and surfaces of ~ 
_ different colours. With the coloured surfaces I constantly The author 

| observed the penumbra; or circle of dissipation; as, Jurine 4% only 4 pe 
a a ne ree 5 ‘ numibra. * 
galls them; round these surfaces. This penumbra always 

: ‘appeared to me to be formed of the colour of the surface 

- growing fainter from the ceutre to the circumference, but I 

«did not observe au iris round any of them. Things of lit- Small bodies 
_ tle bulk, as small shot, slender wires of different metals, Showed slight 
tittle bits of sealingwax, résin, marble, wood, &c., observed he (ten he 

with due precautions, and at the least possible distance as Sitivn of light, 
aA: K 2 . 12 

 . 



132 ON THE LIMITS. OF SINGLE VISION. 

12 or 18 lines, it is true exhibited some slight appearances 
of the decomposition of light; but these appearances, be- 

ing but little perceptible, and in many instances doubtful, 
but these no I conceive are but little calculated to weaken the supposi- 
proof, as they tion of the perfection of the achromatic system of the eye. 
may arise from : oa 
other causes nm the first place, because these irises, may be confounded 

than the defect with the penumbras that accompany all-small bodies seen 
of the eye. 

indistinctly, or with the shadows themselves which are co- 
loured in certain circumstances ; but more especially bee. 

cause the faint irises observed may be produced, not by the. 
unequally refracting power of the humours of the eye with 
respect to the various rays, but by the attraction of these 

bodies for the luminous rays, which, being reflected by the 

planes on which they infringe, graze their surface before 
they come to the eye; and this appears to me the more evi- 

dent, because, when placed on a black ground, which can- 

not reflect any luminous rays, these irises entirely disappears 
The account of this phenomenon, which I shall give below, 

I hope will leave no doubt on this theory of the | irises, that 
accompany small bodies seen at a very short distance. 
These experiments then are so far from affording proofs of 

the imperfection of the achromatic system of the eye, that 
1 deduce from them arguments for its great perfection. 

Penumbra of | ‘The penumbra of smail objects seen indistinctly, its exe 
‘sinall objects tent, and the irregularity of its colour, depend on the un- 
“seen indistinct- 
ly not caused equal refraction of the luminous rays, that arrive at the 

by the refrac-_ transparent cornea with different degrees of inclination, and 

pi ag ae diverging direction. It is evident, that, if the heteroge- 
neous rays be unequally refracted by the humours.of the 

eye, spots of different colours, seen at equal distances, 

should exhibit penumbras une@ual in extent, and propor- 
tional to the refractive powers of cach kind of rays they re- 

flect, Now this is contradicted by. experience. Little'cir- 

cular pasteboards, perfectly equal in: size and three milli- 

meters. [1°18 line] in diameter, painted red, yellow, blue, 

and green, seen ov black and white grounds, at equal dis- j 

tances, and -at one time, constantly eabibited ‘penumbras 
egual in extent, te 

Experiments. ‘The second argument opposed to the theory of, the per~ 
with the opt® fection of the achromatic system of the eye is derived from 

experiments 
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experiments made with the optometer. This is the name meterurged by 
Dr. Young gives to an instrument intended to find the focal ?* Rong. 
distance of the eye, or foens of distinct vision. The instru 
ment is composed principally of a thia slip of some sub- 
stance with two very sinall apertures, through which objects 
are to be looked at in a certain position. The irises that 

exhibit themselves at the surface of bodies seen through 
these small apertures aré considered by the learned Engtish- 

man as produced by the unequally refractive power of the 

~~ 

humours of the eye on different luminous rays. However, 
to substantiate this. inference it shouid have been demon- 
strated, that the decomposition of the light cannot proceed fn these the 

from any other cause: yet here the cause is evidently’ exter- 'ght decom- 
: : ‘ B posed by causes 

nal to the eye, and independent of its action. Stuce the independent of 

time of Grimaldi all natural philosophers have acknow- the eye. 
ledged the action of bodies on the luminous rays, that graze 
or approach their surfaces; and Newton has shown by expe- 

_ riments of the greatest accuracy, not only that light is at- 
tracted by bodies, and inclines toward their surfaces, but 

also that this attractive power of bodies acts with a different 

force on the different rays. Now in the present instance we 
‘look at bodies through small apertures; so that the lumi 
mous rays, by means of which we see thein, necessarily 

‘experience the action of the edges of the apertures they 

— through, and must thus be decomposed. 
' To convinee ourselves, that the irises are produced by this Experiments» 

‘cause, it is sufficient to look at a distunt object, the frame '° Prove thie. 

“of a window for instance, at the same time-intercepting by. 

“means of a cord, the edge of a knife, or some other thin. 

‘substance, part of the rays that would arrive at the opening 
of the pupil; when we shall perceive the object terminated 
‘by an‘iris, and this iris changing its position, according as 

‘the edge of the interposed substance is vertical or horizon- 
tal, inward or outward, &c. And what other cause can be 
‘assignéd for this phenomenon? Why should the eye de- 

q “compose the rays, that reach it through small apertures, and 
~~ not decompose those that reach it without such intervention ? 

This explanation of irises observed at the surfaces of ebjects 

Dacets through small apertures is equally applicable to the 

“faint irises observed in objects viewed indistinctly, The 
Pere.  yays 

7 
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b, 
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rays that graze their edges are decomposed; and this dex 
composition, which is not perceived at a distance on aceount 
of the m xture of the very numerous unaltered rays, is dis- 

tinguished when very close, because they reach the retina 
almost without mixture. 

Dr. Young likewise opposes the following experiment to 

the theory of the perfection of the achromatic system of the 
Having received on a prism the rays issuing from a 

luminous point, he observed, that, instead of obtaining a 

linear spectrum, as the theory of the equal refrangibility of 

the different rays by the humours of the eye would lead us 

to expect, the spectrum appeared of a triangular figure; so 

that, if the eye adapted itself sa as to unite the red rays in 

one point, the blue would be refracted, and vice versa. 

From this fact he iofers the unequal refrangibility of the 

different luminous rays by the humours af the eye. This 

expernment of Dr. Young | have repeated with great care, 

aud on different kinds of luminous points, as on the light of 

a candle seen at 4 met. [13 feet] distance thrsagh an aper- 
ture 5 mil. [near 2 lines] in diameter, that of the public 

lanterns from 400 to 600 [440 to 660 yards] distance, and 

that of the fixed stars in a clear night. 1 observed the 

triangular figure mentioned by that gentleman, whenever I 
gave a little magnitude to the spectram; byt in proportion 

as I increased its dimensions in length, by giving a greater 

inclination to the refracting surfaces of the prism, this igure 

diminished, and the spectrum appraached more nearly tea 

parallelogram, the middle of which however contiuued nay- 

yower than the extremities. The end occasioned by the 

blue rays appeared to me generally broader than that of the 
red; but what particularly surprised me in this experiment 

was the figure of a double fan, the radii of which crossed 

each other in the centre, taking their course apparently in 

different planes. 
Though this experiment seems oe ‘indicate an unequal 

power of refracting the different Jaminous rays by the hu- 
mours of the eye, it is not absolutely such as the author de- 

scribes it, and a fact so complicated seems to me little 

adapted to elucidate this theory. To conclude that the hu- 

mours of the gye are not perfectly achromatic, the ly- 
minous 
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minous rays should be applied to that organ as they come 
from the luminous body, so that they may not undergo any 
decomposition before they reach it, and prove that the de- 

composition has been effected in their passage through the 

humours of this organ. Now this is the case in neither of 

the experiments quoted: in the former the decomposition is 
produced by the attractive power of the edges by which the 
rays pass; in the latter the heterogeneous rays, isolated by 
the prism separately applied, may seem to be unequally re- 

frangible, because the spectrum ceases to be linear through- 
out its whole extent. But on acconnt of this extent they 

arrive at the transparent cornea at different angles, in pro- 
portion to these they are unequal, and they reach parts of a 

refracting medium, the curvature and density of which are 
unequal: can we then expect them to be equally refracted ? 

The eye is intended to preserve the natural mixture of the 
elementary rays applied to it: to pretend, that it should re- 

compose those, the composition of which has been altered 
by foreign causes, would be to require of this organ what 
it cannot accomplish. 

_ The perfection of the achromatic system of the eye ap- The eyea 

pears to me therefore demonstrated; and this perfection ee 

ean result only from an accurate proportion between the ment, 

curvatures of the solid or fluid lenses and menisci that com- 

pose it, and the refractive power of these substances, there 

can be no doubt, that a more accurate imitation of the 

structure of their organ would give us still more perfect in- 

struments. The labours ef Mr. Rochon, and those of Dr. 

Robert. Blair, who by an ingenious combination of glass 
menisci and fluids enclosed in them produced instruments 

perfectly achromatic, afford us the moft promising hopes of 
success in the application of these principles to the con- 
struction of large instruments, Mr. Chenevix has made 
known to us the chemical nature of the humours of the 

eye. Let a new Petit and another Zinn unite their efforts and should 

with a rival of Euler, to determine with the greatest accu- lead to the 

racy the structure, figure, density, and hae and dis- cee of 

persive powers of each of the humours of the eye, and by telescopes. 

their assistance our modern Dollonds will still farther im- 
prove the achromatic telescope, 

x. 
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ANALYSIS OF AMMONTA, 

bo 

New analytical Researches on the Nature of certain Bodies, 
being an Appendix to the Bakertan Lecture for 1808. By” 
Hompury Davy, Esq. Sec. R.S, Prof. Chem. R. I*. 

1. Farther Inquiries on the Action of Potassium on Ammo-~ 
nia and on the Analysis of Ammonia. 

"T HE most remarkable circumstances occuring in the ac- 
tion of potassiuin upon ammonia are the disappearance of a 
certain quautity of nitrogen,,and the conversion of a part of 
the potassium lato potash. 

The first query which ] advanced in the last Bakerian 
Lecture, ov this obscure and diffienit subjeet, was whether 

the gas developed in the first part of the process of the ab- 

sorption of ammoma by potassium is hidrogen, or a new 
species of inflammable aeriform suvstance, the basis of ni- 
trogen ? 

Experiments made to determine this point have proved, 
as I expected, that the gas differs in no respect from that 
given out during the solution of zinc in sulphuric acid; or 

that produced during the action of potassium on water. By 
slow combustion with oxigen, it generates pure water only, 
and its weight, m a case in which it was mixed with atmos-~ 

pherical air, precise], co responded with that of an aan 

quantity of hidregen. 
Another query which I put is, has nitrogen a metallic ba~ 

sis, which alloys with the metals employed im the experie. 

ment? ) 

This query I cannot answer in so distinct a manner; but 

such results as I have been able to obtain are negative. 

* The account of the principal facts respecting the action of pota:sium 

on ammonia, in this communication, were read hefore the Royal So- 

ciety, February 2, 1809. The paper was ordered to be printed March 

16, 1°09 At that time, having stated to the Csuncil that I had since’ 

made some new ex periments on this matter, and on the subjects discussed 

in the Bakerian Lecture for 1808, | received permission to add them to 

the detail of the former observations for publication. 

Philos. Trans. for 1809, p. 450. 
Thave 
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I have examiued the potassium generated in the process. Nature of pos 
It has precisely the same properties as potassium produced Sera by ie 

-in the common experiment of the gunebarrel; and gives 
the same results by ’combination in oxigen, and by the ac- 
tion of water. 

In cases in which I had distilled the olive-coloured fusible Other negative 

substance in an iron tray, the surface-of the tray appeared P?0°%- 
much corroded, the metai was brittle, aud appeared crystal- 

lized. J made a solution of it in muriatic acid; but hidro= 

gen alone was evolved. 
“I distilied a quantity of the fusible substance from 9 

grains of potassium in an iron ves el, which communicated 

with a receiver containing about 100 grains of mercury, and 
by a narrow glass tube the gas generated was made to pass 

through the mercury ; the object of this process was to des 

tect if any of the same substance, as that existing in the 

amalgam from ammonia, was formed ; but during the whole 

period of distillation, the mercury remained’ unaltered in 

its appearance, and did not effervesce in the slightest degree 
when thrown into water. 

~ That the nitrogen which disappears in this experiment is Nitrogen con- 

absolutely converted into oxigen and hidrogen, and that its soi: ae 
elements are capable of being furnished from water, 1s a drogen. 

conclusion of such importance, and so unsupported by the 

general order of chemical facts, that it ought not to be ad= 

mitted, except upon the most ngid and evident experimen- 
_tal proofs. 

I have repeated the experiment of the absorption of am- +), absorpiie 
monia by potassium in trays of platina or iron, and its dis- on of ammonia 

tillation in tubes of iron more than twenty times, and often i a a 0 

in the presence of some of the most distinguished chemists 
in this country, from whose acuteness of observation, I hoped 

no source of errour could escape. 

The resuits, though not perfectly uniform, have all been Results of the 

of the same kind asthose described in page 55*. Six grains ®#me kind. 
of potassium, the quantity constantly used, always caused 

“the disappearance of from 10 to 12°5 cubical inches of well 
dried ammonia. From 5°5 to 6 cubical inches of hidrogen 

* Journal, vol. XXII, p. 254, 

were 
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were produced, a quantity always inferior to ihat evolved by 
the action of an equal portion of the metal upon water. In 

the distillation from 11 to 17 cubical inches of elastic fluid 

were evolved, and from 1°5 to 2°5 grains of potassium rege- 

nerated. 

The quantity of ammonia in the products varied from a 
portion that was scarcely perceptible to one twelfth or one 

thirteenth of the whole volume of elastic fluid: and it was 

least in those cases in which the .abserice of moisture was 

most perfectly guarded against. Under these circumstan- 

ces likewise more potassium was revived; and the unabsorb- 

able elastic fluid, and particularly the hidrogen in smaller 
proportion. 

When the products of distillation were collected at dif- 

ferent periods, it was uniformly found that the proportion 
of nitrogen to the hidregen diminished as the process ad- 
vanced. i . 

The first portions contained considerably more nitrogen 
in proportion, than the gasses evolved during the electriza- 

tion of ammonia, and the last portions less. 

I shall give the results of an experiment, in which the 
gasses produced in distil tion were collected in four different 
vessels, and in which every precautign was taken to avoid 

‘sources of inaccuracy., 

The barometer was at 29°8, thermometer 65° Fabren- 

heit. 

6 grains of potassium absorbed 12 cubic inches of well 

dried ammonia. The metal was heated in a tray of platina, 
and the gas contained in a retort of plate glass. 

5'8 cubical inches of hidrogen were produced. 

The fusible substance was distilled in an iron tube of the 

capacity of 3 cubical inches and a half filled with hidrogen, 

the adaptors counected with the murcurial apparatus con- 
tained *8 of common alr. 

The first portion cf gas collected (the heat being very 
slowly raised, and long before it bad rendered the vessel 

red), equalled 75 cubical inches. It contained ‘6 of am- 

wonia, 7 of the residuum detonated with 42 of oxigen gas 

left a residuum of 4, if 

‘The second portion, equal to 3 cubical inches, contained 
ne 
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jo ammonia. 7-2 measures of it, detonated with 3°8 of 

-pxigen, left a residuum of 3°5. 

The third portion was equal to 5 cubical inches? at this ga, 

time the tube was white hot; it contained no ammonia, 8°5 

of it detonated with 4°5 of oxigen diminished to 2*5, 

The jast portion was a cubical inch and half, collected 4:n; 

when the heat was most intense. 4°5 measures, with 3°75 

of oxigen, left a residuum of 2°8. 

The iyon tube contained, after the experiment, (as was as- Contents of 

certained by admitting hidrogen when it was cool), 2°7 of the tube, 
gas; which seemed of the same composition as the last por- 

tion. The adaptors must have contained 8 ofa similar gas. 

The tube contained potash in its lowest part, and its up- 

per part potassium, which gave by its action upon water 12 
cubical inch of hidrogen. 

As the largest quantity of hidrogen is always produced at The fusible 

that period of the process, in which the potassium must be stbstance dis- 
4 f J 4 tilled with a 

conceived to be regenerated, and in which the gasses being gen quantity 
in the nascent state, its power of action upon them would be of potassium. 

greatest, it occured to me, that if nitrogen was decomposed 

in the operation, there would probably be a larger quantity 

_of it destroyed by the distillation of the fusible substance, 

with a fresh quantity of potassium, than by the distillation 

of it in itscommon state, On this idea I made several ex- 

periments; the résults did not differ much from each other, 
and were suchas I had expected. I shall describe one pro- 

cess made with the same apparatus as that which [ have just 
detailed. —Barometer was at 29°5, thermometer 70° Fahren- 

heit. 

6 grains of potassium were employed in an iron tray; 10 
cubical inches of ammonia were absorbed, a small globule 

of metal remained unconverted into the fusible substance, 
A fresh piece of potassium, weighiug six grains, was intro- 
duced into the tray. 

‘The iron tube and adaptors (having together a capacity 
equal to 4°3 cubical inches) contained common air, 

The gas was collected in three portions, there was no ab- 
sorbable quantiy of ammonia in either of them. 

The first portion, that produced before the tube became {¢¢ portiow 
red, of gas: 
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red, was eight cubical mches. 10°25 of it detonated with 

3°5 of oxigen diminished to Ovs. 
The second portion equalied’ five cubical inches ; 94 of 

this, with five of oxigen, left a residuum of 33. 

Of the third portioa, 2 ‘cubical inebes and }:camme over — 
9 of it, detonated with 5 of oxigen 828, jeft a pctidbeeetl of 

4. ; 

The iron tube and the adaptors. contained, at the rer of 

the experimeut, as was proved by cooling and the admission 

of hidrogen, 2°3 cubical inches of gas, wich appeared of the 

samecomposition as the third portion. Nearly 7 ans of 
potassium were recovered. 

A comparison ef these results, with those bats in: the 

preceding page, will fully prove, that there is a much smaller _ 

proportion of nitrogen to the hidrogen, in the case in which 

the olive-coloured substance is distilled with potass:uin than 

in the other case, and there is likewise a largess, quantity of 

potassium converted inte potash. 

The loss of nitrogen, and the addition of oxigen te the 

potassium, are sufficiently distimct in both processes; a d 

the want of a correspondence between these results, and 

those of the experiment detailed in page 55*, are not greater 

than might be expected, when all the circumstances of the 
operation are considered. In the instance, in which a dou- 

ble quantity of potassium was employed, more potash must 

have been formed from the oxigen ef the common air in the 

tubes; aud the fusible substance, in passing through the at- 

mosphere, absorbs in different cases different quantities of 

oxigen and of moisture; during the intervals of the removal 

of the different portions of gas likewise, some globules are 

Tost, 

In instances when the heat has been more rapidly raised, 
[ have generally found more potassium destroyed, and less 
nitrogen in proportion in the aeriform products. In such 

cases likewise, the loss of weight has been much greater;. 

the gasses have been always clouded, and the adaptors, after 

being exposed to a moist air, emitted a sm2ll of ammonia; 

from which it seems likely, that small quantities of the dark 
a 

* Journal, vol. XXITT, p. 253, 

< gray 



ANALYSIS OF AMMONTA. 149 

gray substance described in page 50 of this Volume*, are 

sometimes carried over undecompounded in the operatien. 

In some late experiments, I substituted for the iron tube copper tude 
a tube of copper, which had been bored from a solid piece, <mployed. 

and the sides of which were nearly a quarter of an inch in 

thickuess.. My object in using this tube was not only to 

prevent the heat from being too rapidly communicated to 
the fusible substance, but likewise to be secure, that no me- 

_tallic oxide was present, for though the iron tubes had been 

carefully cleaned, yet still it was possible that some oxide, 
which could not be separated from the welded parts, might 

exist, which of course would occasion the disappearance ef 
a certain quantity of potassium. 

I shall give the results of one of the processes, which I Experiment. 
regard as most correct, made in the tube of copper. The 

barometer was at 30°5; thermometer was at 59° Fahrenheit. 

. The tube contained two cubical inches and half, and was 

filled with hidrogen. . 

6 grains of potassium, which had absorbed 13 cubical 
inches of ammonia in a copper tray were employed. 

The adaptors connected with the mercurial apparatus 
and the stop-cocks, contained +7 of atmosphesical air. 

The gas given off was collected.in two portions. 
The first portion was equal to 11 ewbical inches. It con- 1st gas. 

tained -8 of ammonia, 11 of the residuum, detonated with 

8 of oxigen, left 8. 

The second portion equalled 2 cubical inches. They ga, 
contained no ammonia. 10 of this gas, with 8 of oxigen, 

- detonated, left a residuum, of 10. 

‘There remained in the tube and rn il cubical 
inch of gas. :. 

The quantity of pea produced by the action ofthe Hidrogeta. 
potassium, which had been regenerated, equalled 4°5 cubi- 

eal inches. 
In this experiment the heat was applied much more The heat low. 

“slowly than in any of those in which the iron tubé was used, 
and even at the end of the operation, the temperature was 

little more than that of cherry red. 

* Journal, vol, XXL, p. 250. 

Om i. Tn 
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In the upper part of the stop=cock there was found @ 
minute quantity of gray powder, which gave ammonia by 
the operation of moisture. 

In no case, in which T have used the copper tube in like 

processes of slow distillation, has there been less than 4 
grains of potassium revived ; and the proportion of nitrogeii 

to the hidrogen in the gas evolved has been uniformly 
much greater than in processes of rapid distillation in thé 

tubes of iron; but the whole quantity of elastic matter pro- 
cured considerably less. 

Copper has a much stronger affinity for veiled than 
iron. It occurred to me as probable, that this attraction, 

by preventing the potassium .from rising in vapour at its 

usual temperature, and likewise by the general tendency of 
such combination to give greater density, might occasion 4 
diminution of its action upon the nitrogen in the nascent 

state. Ammonia has a strong attraction for the oxide of 
copper, and it consequently is not unlikely, that the fusible 
substance may combine with metallic copper, and that this 

compound may not be entirely destroyed in the distillation. 

And assuming this, it may be conceived that the loss of 

hidrogen partly depends upon some combination of the 
basis of ammonia with copper. 

_ IT had a tube, of the capacity of 21 cubical inches, made 

of wrought platina, cemented by means of tine gold solde?, 
The fusible substance was obtained (as usual from six 

grains of potassium) in a tray of platina, where it was 

brought into contact with a large surface of platina wire; 
the distillation was slowly conducted; but before the tem- 

perature of the tube had approached to that of ignition, it 
dissolved and gave way at the points where it was soldered, 
and a violent combustion took place. Only 7 cubical inches 

of gas were collected ; but of this, allowing for the hidrogen 

that filled the tube, nearly 2 were nitrogen. 

* Copper heated in potassium speedily dissolves, and diminishes its 

fusibility ; but potassium requires a white heat to enable it to combine 
with iron. In another experiment; in which I distilled the fusible sub- 

Stance in an iron tray; contained in the copper tube, a considerable quan- 

tity of copper, that had been dissolved, was found in the state of pow- 

Tam 
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Tam making preparations for performing the experiment Different 

in a bored tube made froma single piece of platina, and eigeanlticrt 3 
likewise in tubes made of other metals, and I hope to be ployed, 

able, in a short time, to have the honour of laying the re- 

sults before the Society. 

I shall make no apology for bringing forward the investi- 

gation in its present imperfect state, except by stating, that 

my motive for so doing is the desire of being assisted or 
éorrected by the opinions and advice of the learned cheni- : 

, cal philosophers belonging to this illustrious body. In an 

investigation conuected with almost all the theoretical ar- 

rangements of chemistry, and in operations of so much de- 

licacy, it will, I conceive, be allowed, that it is scarcely 

possible to proceed with too much caution, or to multiply ; 
facts to too great an extent. , 

The different phenomena presented by the processes of which gre 
distillation in different metallic tubes may lead to new ex- Ee cans 

planations of this intricate subject, and though the facts 2% 

cannot be easily acconnted for, except on the supposition 
that nitrogen is an oxide, yet till the proportions and weights 

are distinctly ascertained, the inquiry cannot be considered 
as far advanced; for in an experiment, in which the pro- 
cesses ate so. complicated and delicate, and in which the 
data are so numerous, it is not easy to be satisfied, that 

every source of errour has been avoided, and that every cir- 

cumstance has been examined and reasoned upon. 

All conclusions on the action of potassium on ammonia 
are immediately dependent upon the results of the electri- 

cal analysis of the volatile alkali. Ina letter, which I re- 
ceived in the course of the last month from Dy. Henry, 

that excellent chemist, has stated, that he conceives I have 

rather under-rated the quantity of nitrogen in ammonia, 

_ according to the proportions given in the Bakerian Lecture 

for 1807. This notice has induced me to repeat the ex- 

periment, under new circumstances, and I find not the 
slightest reason for doubting of the entire accuracy of my 
former results. 

In the new trial, I used mercury which had been recently Fresh analysis: 
boiled in the tube for electrization ; the ammonia was in- bichon ten 

troduced after being long dried by caustic potash, froin a 
receiver 

Dr. Henry. 
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receiver in which it had not been generated, and which had 
hkewise been inverted over boiling mercury. The gas left 

no perceptible residuum, when absorbed by water deprived 
of air boiling. In this procéss, 15 measures of ammonia 
expended, so as to fill 27 measures; and the hidrogen by 

detonation with oxigen, over water freed as much as poss . 

‘sible from air, proved to be to the nitrogen as 73°8 to 26°2. 
In the experiment three explosions. were made, the oxigen 

being deficient in the first two; so that no nitrogen could 
have been condensed in the form of vitric acid. 

Except when precautions of this kind are employed, as I 

have before noticed, no accurate data can be obtained re= 

specting the proportions of permanent gasses obtained from 

ammonia by electricity. 
@autions. * When the gas is generated and decomposed over the 

same mercury, there is always a greater expansion than the 

true one; and when the mercury is not boiled in the tube, 

and when common water is used, the nitrogen will be always 
overrated, unless this errour 1s counteracted by an opposite 

errour, that of detonating with an excess of oxigeu*, 

‘Water sup- Dr. Henry bad the kindness to send me the apparatus, 

Ae A oeetth in which he conceived, at that time, that he had witnessed 

decomposi- the formation of water in the decomposition of ammouia by 

tion of ammo- electricity, by his ingenious method of applying hygrome- 

ov trical tests. 
Appearance of [tried one experiment only with it, and in this there .« 

Decisive pial seemed to me to be more moisture exhibited in the elastic 
ef this. matter alter electrization than before, when it was cooled 

by the evaporation of ether: but on maturely considering 

this question, I do not think, that the appearance of mois- 
tute even offers a decided proof of the existence of loosely 

combived oxigen in ammonia. To common. hygrometrical 

tests, water must be less sensible in ammouta than in hidro- 

eonfirmed the 
Yormer. 

* It will be seen by Dr. Henry's letter, which immediately precedes 

this communication, that in repeating his processes, since this paper was 

written, he has gained results aliost precisely the same as those indicated 

in the text; and there is every reason to believe, that 100 of ammonia in 

volume uniformly become 180, when decomposed by electricity, and that 

the gas produced consists in 100 parts of 74\hidrogenand 26 nitrogen. 

See Journal, vol. XXIV, p. 338. 
» 

gen 
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gen or nitrogen, from its tendency to be precipitated in the 
form of alkaline solution, and likewise probably from its 

having a stronger adherence to the gas; and the elastic fluid 

generated, from the increase of volume will be capable of 

containirg mere aqueous vapour. 
It is not easy to determine, with perfect precision, the spe- 

cifiic gravity of a gas, so light as hidrogen and even ammo- 

nia;, but the loss of weight, which appears to take place in 
the electrical analysis of ammonia, cannot, [ think, with 

propricty, be referred entirely to this cireumstance; whe- 

ther the solution that I have ventured to give* be the true 

one, I shal! not, in the present state of the enquiry, attempt 
to discuss. 

The question of ammonia being analogous to other sali- Hidrogen and 
fiable bases in its constitution, is determined by the pheno- 2!tgen coms 

i ., pounds of ame 
mena presented by the amalgam from that alkali; and if ponium, 

_the conversion of nitrogen into oxigen and hidrogen should 

ibe established, it would appear that both hidrogen and uni- 
trogen must be different combinations of ammonium with 
oxigen, or with water. 

Il. Farther Inquiries respecting Sulphur and Phosphorus. 

-Thaye stated, in the last Bakerian Lecture, that hidrogen Sulphur and 
is produced from sulphur and phosphorus in such quanti- Phosphorus 

ties, by Voltaic electricity, that it cannot well be considered ea pa 
‘as an accidental ingredient in these bodies. I have like- gen. 

wise stated, that when potassium is made to act upon them, 

the sulphurets and phosphurets evolve less hidrogen in the 
form of compound inflammable gas by the action of an acid, 

‘than the same quantity of potassium in an uncombined state, 

‘and from. this circumstance, | have ventured to infer, that 

‘they may contain oxigen. 

On the idea, that sulphur and phosphorus are deprived of Inference, 
some of their oxigen by potassium, it would follow, that 

‘when the compounds formed in this experiment are decom- 
posed, these substances ought to be found in a new state; 

* Bakerien Lecture, 1807, p. 405 orJournal, vol. XX, p. 329. 

_t See Journai, vol. XXII, p. $21 and following. 

Vou. XXV.—-Fes. 1819. L | deoxigen= 
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deoxigenated, as far as is compatible with their existence m 
contact with water. . ; 

With the view of examining the nature of the substances, 

separated by the action of muriatic acid upon the su! phurets 
and phosphurets of potassium, I combined a few grains of 

sulphur and phosphorus with one fourth of their weight of 
potassium, and exposed the compounds to the action of a 
strong solution of muriatic acid. As in the former cases, 

less inflammable gas was produced than would have been af- 

forded by equal quantities of the uncombined potassium, and 
considerable quantities of solid matter separated from both 
compounds, which after being washed, were collected = a 
filter. 

The substance which separated from the sulphuret, was of 
a dark gray colour*, and was harsh to the touch; it had no 

taste, and at common temperatures no smell; but when 

heated, it emitted the peculiar odour of sulphur. Its speci- 

fic gravity was rather less than that of sulphur. It softened 
at a low heat, so as to bé moulded like wax between the fin- 

gers. It was a nonconductor of electricity. When heated 

upon a surface of glass, it soon fused, entered into ebulli- 

tion, took fire, and burnt with the same light blue flame as 

sulphur. A small particle of it, made to combine with silver, 
presented the same phenomena as sulphur. _ 

The substance from the phosphuret was of an amber co- 
Jour, and opaque. It could not be examined in the air, in 

the form in which it was collected (that of a loose powder), 

for as soon as if was wiped dry, it took fire, and burnt in the 

same manner as phosphorus; when melted under naphtha, 

it was found to differ from phosphorus, in being much 

deeper coloured, perfectly opaque, and very brittle. Its fu-— 

sibility was nearly the same, and, like common phosphorus, 

it was perfectly nonconducting. 

tn experiments upon the union of potassium with sulphur 

and phosphorus the beat is so intense, that when larger 

quantities than a few grains are used, the glass tubes are 

uniformly fused or broken im pieces, and in consequence [ 

* Possibly this colour may have been produced by the decomposition 

of a film of soap of naphtha adhering to the potassium. 

have 
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thave not been able to operate upon such a scale, as to make 
an accurate examination of the substances just described, 

and to determine the quantity of oxigen they absorb in be- 
ing converted into acid. Metallic vessels of course cannot 

‘be émployed ; but [intend to try tubes of porcelain, in 4 

‘farther investigation of the subject. 
It is evident, that the sulphur and phosphorus, separated The svIphur 

i dy : 
in these processes, are not in their common state; and the phe, de A oO 

phenomena would certainly incline one to believe, that they have left some 
are less oxigenated. It may, | know, be said, that it is pos- oxigen. 

“sible that they are merely combined with more hidrogen, 
‘and that the sulphur in this state is analogous to the hidro- 
genated sulphur of Berthollet, and tothe alcohol of sulphur 
of Lampadius. 

But when | decompounded dry sulphuret of potash by Action of sul 
muriatic acid, of the same kind as had been used for de- ord oaae 
compounding the sulphuret of potassium, the fubstance 
produced feemed to be merely in that form, im which, ac- 
cording to the able researches of Dr. Thompson, it is com- 

bined with water; and notwithstanding the ingenious ex- 

periments of Mr. A. Berthollet, and Mr. Robiquet*, the 

natare of the substance produced during the passage of sul- 
phur over ignited charcoal is far from being fully ascertain= 
ed. In aseries of experiments, which my brother, Mr. John 

Davy, had the goodness to undertake, at my request, in the 
laboratory of the Royal Institution, on the action of sulphur 
op charcoal; the products were found to be very different, 

according as the charcoal employed differed in its nature. 
‘In an instance, in which imperfectly made charcoal was em- 

ployed, the liquor that passed over left by combustion a re¢ 
siduum that’ had all the properties of carbonaceous matter, 

which agrees with the observations of Messrs. Desormes and 

“Clement; but when the charcoal had been well burnt, there 

was no such residuum produced. It was found, that the 

same charcoal might be employed ina number of processes, 
till it was nearly entirely consumed, and that the sulphur, 

not rendered liquid, might be used for several operations, 

“ie Annales de Chimie, Fey, 1807, p. 127, 145: or Journal, vol. XVII, 
>. 45, 50, 

L 2 In 
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In all cases mixtures of * sulphuretted hidrogen gas aud hi- 

drocarbonate were e olved. 

Liquor ob- _ I particularly examined a specimen of the liquor, which 

tained from had been obtaiued in the last precess from charcoal that bad 
charcoal often 
used. been oiten used. It was a nouconductor of electricity, and, 

whe the Voltaic spark was taken in it, did not evolve gas 

with more rapidity than sulphur; and this gas proved to be 

sulphuretted hidrogen. 

Absorbed mu- Supposing the liquor to contain hidrogen in considerable 

nese ene quantities, [ conceived that it must be decomposed by oxi- 
tals of sulphur. muriatic acid ; but it merely absorbed this substance, de- 

positing crystals of common sulphur, and becoming a fluid 

similar to the sulphuretted muriatic, acid; though when 

water was introduced, hydrated sulphur was instantly form- 

ed, and muriatic acid gas. evolved. 

Thesujphurin From the quantity of carbonic acid formed by the com- 
Seg ease bustion of the carburetted inflammable gas, produced in 
its common _ the operation of the action of well burnt charcoal upon sul- 

Held phur, it may be conceived to contain oxigen. This circum- 
stance, asd the fact that no hidrate of sulphur or muriatie 
acid gas is formed by the operation of oximuriatic acid 
upon the liquor, but common sulphur precipitated; are in 

favour of the opinion, that the sulphur in this liquor con- 
tains less oxigen than in its common state. This icea has 

- likewise occurred to Dr..Marcet, whois engaged in some 

experiments on the subject, and from whose skiil and accu- 

racy farther elucidations of it may be expected. 

Il. Farther inquiries respecting carbonaceous matier. 

Charcoal ex» . On the idea which I have stated, page 74, that the dia- 
posed tothe mond may consist of the carbonaceous matter combined 
action of nitro- 
zen. with a little oxigen, I exposed charcoal intensely ignited, 

by Voltaic electricity {, to nitrogen, conceiving it nas 

* Five measures of the mixed gas, agitated with solution of potash, 

Jefi a residuum of 3-5. The-e were detonated with 5:°5 of oxigen; the 

whole diminution, was to. 6. Of this residuum 2°5 appeared to be car- 

bonic acid, 

+ See Journal, vol. XXIII, p. 393, 

t The a; pre was the same as that referred to page 59, [Journal, 

vol XXIfl, p. $21.]. The power employed was that of the battery of 
590 Sie to the Royal Institution, 

that j 
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that if this body was an oxide, containing oxigen very inti- 

mately combined, it might part with it in small proportions 
to carbonaceous matter, and give an important result. 

The charcoal, which had been made with great care, was 
preserved for a quarter of an hour ina state of ignition, in 
which platina instantly fused. It did not appear to change 

in its visible properties; but a small quantity of black sub- 
limate, which proved to be nothing more than finely divided 
carbonaceous matter, collected in an arborescent state upon 

the platina wire, to which the charcoal was attached. The 

gas had increased in volume one sixth; but this was owing 

to the evolution of carburetted inflammable gas from the 

charcoal, the nitrogen was unchanged in quantity, and, as 

far as my examination could go, in quality. The points 

of the charcoal, where the heat had been intense, were 

rather harder than before the experiment. 

Ihave mentioned, page 102*, that charcoal, even when 

strongly ignited, is incapable of decomposing corrosive 
sublimate. When charcoal, in a state of ignition, 1s brought 

in contact with oximuniatic acid gas, the combustion in- 
stantly ceases. I electrified two pieces of charcoal in a globe 

filled with oximuriatic acid gas, which had been introduced 
after exhaustion of the globe. They were preserved, for 

nearly au hour, in intense ignition, by the same means that 

had been employed in the experiment on nitrogen. At first, 
white fumes arose, probably principally from the formation 

of common muriatic acid gas, by the action of the hidro- 

gen of the charcoal upon the oximuriatic acid, and the 

combination of the gas so produced with aqueous vapour in 
the globe; but this effect soon ceased. At the end of the 

- process, the oximuriatic acid gas was found unaltered in its 

properties, and copper leaf burnt in it with a vivid light. 
~The charcoal did not perceptibly diifer from the ciarcoal 
that had been exposed to nitrogen. My view in making 

this experiment was to ascertain, whether some new combi- 

nation of carbonaceous matier with oxigen might not. be 
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* Journal, vol. XXIV, po 104. 

P| D> alkaline 



150 INQUIRIES RESPECTING MUR{ATIC ACD. 
ho? 

alkaline and earthy matter, supposing they existed in it 
not fully combined with oxigen, That hidrogen must have 

séparated in the experiment, it is not possible to doubt, 

and on evaporating the deposit on the sides of the glol be, 

which was in very minute quantity , and acted like concen- 

trated muriatic acid, it left a 1 perceptible saline residuum *. 

Ey, Farther inquiries respecting muriatic acid, 

Difference be- The experiments on muriatic acid, which 1 have already 

eecptu ends had the honour of laying before the Society, show, that the 

muriatic acid, 1deas which had been tormerly entertained respecting the 

igs difference between the muriatic acid and the oximuriatic 

acid are not correct. They prove, that muriatic, acid gas 

is a compound of a substance, which as yet has never been 

procured in an uncowbined state, and from one third to one 

four‘h of water, and that oximuriatic acid is composed of 

the same substance, (free from water) united to oxigen. 

They likewise prove, that when bodies are oxidated in mu~ 

riatic acid gas, itis by a decompo: ition of the water con- 

tained 1n that substance; and when they are oxidated in 

ynuriatic acid, it is by combination with the oxigen in that 

body, and in both cases there is always a union of the pe- 

culiar vuknown substance, the ay muriatic acid, with the 

oxidaied body. 

Strongandex- Of all known substances belonging to the class of acids, 
tensive affini- the dry muriatic acid is that which seems to possess the 
ties of muriatic 
aaa strongest and most extensive powers of combination. It 

: unites with all acid matters, that have been experimented 

upon, except « carbonic acid ; and with all oxides (including 
water), and all inflammable substances that have been tried, 
except those which appear to be elementary, carbonaceous 

matter and the metals ; ; and should its basis ever be sepa= 

rated in the pure form, it will probably be one of the most 
powerful agents i in chemistry. 

Netobtainable I have lately made several new attempts to procure un= 

* Charcoal, over whith sulphur has been passed, as in the experi- 

ments, page 465, as has been shown by Mr. A. Berthollet, contains sul- 

phur, and this | find after being heated to whiteness ; such charcoal is a 

conductor of electricity, and does hot differ in its ; external properties 

from common charcoal, 

: combined 
es Seemed 
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combined dry muriatic acid; but they have been all unsuc- ‘ry and un- 
combined, 

cessful. 
I heated intensely, in an iron tube, silex in a very minute Silex heated 

state’ of division, and muriate of soda that had been fused ; setae 9 

but there was not the smallest quantity of gas evoived. In 

this case, the silex had been ignited to whiteness before it 

was used ; but when silex in its common state was employed, 

or when aqueous vapour was passed over a mixture of dry 
silex and dry salt in a porcelain tube, muriatic acid gas was 

developed with great rapidity. 

I have stated, page 79*, that a sublimate is formed by Oxide of boras 

the combustion of the olive coloured oxide of boracium in cium burned 
; sete : : ; : _ in oximuriatie 

oximuriatic acid. On the idea that this might be boracie acia, 

acid, and that dry muriatic acid might be separated in the 
process, I examined the circumstances of the experiment ; 

but I found the sublimate to be a compound of boracic and 

muniatic acid, similar to the compound. of muriatic and 
phosphoric acid. Nese 
I heated freshly sublimed muriate of ammonia with pot- Muriate of 

assium; when the quantities were equal, as much hidrogen Seng 

gas was developed as is generated by the action of water assium. 

_ On potassium ; much ammonia was evolved, and. muriate of 

‘potash formed; when the potassium was to the muriate as 

4 to 1, less hidregen appeared, and a triple compound of 
muriatic acid, ammonia, and potassium, or its protoxide 

was formed, which was of a dark gray colour, and gave 

ammonia and muriate of potash by the action of water. 
There was not the slightest indications of the decomposition 
of the-acid in the experiment. The process, in which this 
decomposition may be most reasonably conceived to take 

- place, is in the combustion of potassium in the phosphuret- 

ted muriatic acid, deprived by simple distillation with pot- 
assium of as much phosphorus as possible. Iam preparing 
an apparatus for performing this experiment, in a manner 
which, I hope, will lead to distinct conclusions. 

* Journal, vol, XXIV, p. 15, 16. 

XI. 
Sess £ 
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ON AMMONTA. 

XI. 

Notes to Dr. Henry’s Paper on Ammonia. -By the Author. 

Communicated in a Letter to the Editor*. 

(A. ) Tae fact respecting the slowness, with which am- 
moniacal gas gives up its water to deliquescent salts, stated 

at page 360, vol. XXIV, of the Journal, may be explained, 

I believe, without ascribing it to any remarkably strong af= 
finity of the gas for water. When sticks of recently 
fused potash are exposed to ammonia over mercury, they 

soon become covered with a white incrustation, which appears 

to prevent the potash beneath from acting on the gas, orra=° 

ther on the water contained in it. It is the interposition of 
this substance, which most probably occasions the slow re- 
moval of the water. The desication, I aftewards found, 

may be etfected more rapidly by introduciug at intervals, | 

fresh quantities of potash, before it has completely cooled 

from a state of fusion. a 
In the second volume of the Mémoires d’ Arcueil, publish- 

ed at Paris during the present year (1809), and received by 
Mr. Dalton from the authors since the printiug the forego~ 

ing paper, Gay Lussac has made, incidentally some obser=- 

vation on the water contained in gasses. Fluoric acid and 
perhaps ammoniacal gasses, he remarks, are free from water: 

of any kind; muriatic acid from all but combined water, 

the proportion of which, according to his experiments, does. 
not much differ from the determination of Mr. Davy; ando 

the remaining gasses contain nothing but bygrometrical wae. 

ter. ‘The observation is probably correct with respect to all 
but ammoniacal gas. From. muriatic acid gas, conimed in, 

a thio glass globe, I have not beea: able to obiain any pre- 

cipitation. oi water by applyiag a mixture of snow and mus, 

riate of line, which produced a temperature of —20° iah- 

renheit, and not of 4+ 26, as mis-prmted in the text. [p- 

360, |, 25.] 
(B.) In the volume of the Arcueil Memoirs, which has 

* These arrived too late for insertion last month, For the paper see 

Vol. KAIV, p. 358. p 
~just 
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just been quoted, Mr. Berthollet Junr. has published a gas did not 

Memoir on the Analysis of Ammonia. After failing in his pee 
attempts to oxidate iron wire, heated to redness, by a cur- water, in the 

rent of ammoniacal gas, he examined the fail of the gene- of Berthollet, 
ration of water, in a way somewhat different mats that j junr, 

which I adopted. About twenty litres (upwards of 1200 

cubic inches) of ammonia were decomposed by ignition, and 

the remaining gas passed through a tube cooled down to 0°; 

but no more water was deposited, than by an equal volume 
of ammoniaca! gas which had noi been ignited. 

On decomposing ammonia by electricity the resembling His analysis of 

gasses bore to it the proportion of 2-04643 to 1, or were a ‘ile pe 

little more than double. It does not appear, however, that ignition, 

Mr. Berthollet employed the precautions suggested by Mr. 

Davy, and essential to accurate results. ois hundred 

measures of the permanent gas contained 754 hidrogen, and 

OAL nitrogen; and the same proportions were found in the 

products of ammonia decomposed by ignition. The pro- 

portion of hidrogen a little exceeds them, in these experi- 

ments, what is conceal by Mr. Davy and myself as a cor- 
rect determination, viz. 74 to 26. 

Mr. Berthollet, also, attempted the analysis of ammonia, and by defla- 

by deflagrating it with oxigen; but as he employed an ex- exigen. welt 
cess of the latter gas, he did not obtain accurate results ; 

aad abandoned the process without attempting to give it the 

precision, of which it is susceptible, when a deficiency of 

oxigen is used for the combustion nitric acid was formed in 

his experiments, and the detonating tubes were frequently 
broken, both of which inconveniences are completely 

avoided by using the proportions recommended in the text. 

According to the experiments of Biot and Arajo, the fol- Biot and Arta- 

lowing numbers represent the specific gravity. of ammonia, jo’s experi- 
and of the gasses resulting from its decomposition, atmos- ™*"” 
pheric air being taken as unity. 

Ammoniacal gas ++++++++ 0-59669 Specific gravity 
Oxigen gas sseeee eeeees 007521 ofam. gas and 

its parts. 
Nitrogen; gas ++ s+eeee ++ 0°96913 

Calculating on these data, and on the quantity of gasses, 
obtained by the decomposition af ammonia and their pro< 

portion 
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portion to each other, as determined by his own experiments, 

Mr. Berthollet finds, that 100 parts by weight of ammenia 
cousist of 

Composition 81°13 nitrogen, 
of ammoniacal care eB pas. 18°87 nidrogen. 

100. 

Precautionin The memoir of Mr. Berthollet concludes with some use- 

ei a9 coh ful practical directions for obtaining accurate results by, 
mieter. Volta’s Eudiometer. The circumstance, which he finds to 

be of most importance, is such an adjustment of the gasses 

to each other, as will afford a pretty large residuum after 
combustion. If the residuary gas be only one sixth of the 
original mixture, air is extricated from the water, over which 

the detonation is made, in such a quantity as to prove a 

source of fallacy. When the residuum is one fourth, the 

effect may be overlooked ; and, when it amounts to half the 

volume of the original gasses, the uniformity of the results 

show, that they are no longer influenced by the extrication 
of air from the water. ; 

Dinos Comparing, experiments on the detonation of hidrogen 

are fixedover aud oxigen gasses over mereury, with similar ones over wa- 

tel ietaad ter, Berthollet found, that they agree accurately when the 

excess, nitric hidrogen is in excess. But when the oxigen prevails, the 

rs) eee diminutiou is greater than it ought to be. An experiment, 
are formed. made expressly to elucidate this point, showed, that, under 

these circumstances, the oxigen combines not only with the 
nitrogen which is unavoidably mingled with it, but also with 
the mercury. ‘Two litres (upwards of 120 cubic inches). of 

a mixture of hidrogen and oxigen gasses, with an excess of 
the latter, were fired by forty successive explosions. Water 

was formed; and, beside this, an oxide of mercury in its 

lowest stage of oxidation. The liquid was strongly acid ; 

potash threw down a black oxide; and paper afterward im- 

pregnated with the solution burned as if dipped into a so-~ 

lution of nitre. 

i“ (ote On the whole, Mr. Bertholiét is disposed to expect 
preferred. greater precision from detonations made over water, than 

from those over mercury, especially when care is taken to 
have 

7 
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have a residuum equal to half the joint bulk of the gasses 
before fining. j $ 

(C.) By an errour either of the manuscript or of the prin- 

ter, carbonic acid gas is stated at the close of the paper [p. 

373, |. 14], to have afforded, when electrized, a residuum 

equal to about 2th of its bulk; whereas the quantity of 

permanent gas was one half alter removing the undecompo- 
sed acid. 

at WH, 
_ Manchester, Dec. 16, 1809. 

XII. 

Observations on Acetic Acid: by Mr. J. B, Mourerar*. 

‘Tue examination of some specimens of acetic acid has 

shown me, that the strength of this fluid is aby no means In 

the ratio of its deusity. 

T examined an acid, which marked 9° on the areometer : 

its specific gravity, at the temperature of 12°5° R. [60-1° F.] 

is 1-063. This was compossd of 0°87125 acid and 0°12875 

_water; and 100 parts saturated 250 of crystallized subcar- 

bonate of soda. 

. Another specimen of the same specific peer ye , and 

marking the same degree on the areometer, at the same 

temperature, was composed of 0°41275 acid and 0°58725 

water; and 100 parts saturated but 118 of crystallized sub- 
carbonate of soda. 
* Number 1 crystallized completely between 10° and 11°R. 

[54: 5° and 56° 7 F. J) and with difficulty became fluid at 18° 

[72'3']. 
Number 2 did not erystallize at several degrees below 0. 

- The acid No. 1 is the strongest [I could obtain, and I be- 
lieve the purest that can exist. It is without empyreuma, 
&e. In this state the acid distils with very little fire, and. 

extreme rapidity, without boiling, 

No. 2 was composed artiticiaily by adding to No. 1 the 
proportion of distilled water indicated by calculation, which 

* Annales de Ghimie, vol. LX VIN, p. $5. 
ly res determined 
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ON THE STRENGTH OF ACETIC ACID. 

determined exactly the quantity requifite to produce 9° of . 
density, and 118 strength of acid, denoted by the quantity 

of subcarbonate of soda it would saturate. 

Having observed, that acetic acid saturating 250 of car- 

bonate of soda, and crystallizing between 10° and 11° R. 

[54°5° and 56-7°], marked but 9° on the areometer ; while 

another specimen of the acid, that marked 111° was not. 

erystallizable even at 4° R. [41° F.], and saturated but 

186°25 of subcarbonate of soda; I concluded, 

1, That the areometer cannot measure the strength of 

acetic acid, without some preliminary steps: 

2, That there must be a point discoverable by the areo- 

meter, at which the effective acid is in such proportion to 

the water, as to be capable of exerting in a sensible manner 

one of its physical properties, that was before imperceptible: 
3, That this property must be a dilatability greater than 

that of water : 

4, That this dilatability, apparent when the acid was in 
a certain proportion to the water with which I was yet un- 

acquainted, must increase regularly in proportion as the 

quantity of water in the mixture diminished : 
5, That the areometer would then regularly indicate the - 

effective quantity of acetic acid in a mixture, by adopting 
an inverse ratio. 

The following experiments confirmed my reasoning. 

i took 110 gr. of the acid No. 1, containing 0°87125 acid 

and 0°12875 water, and marking 9° by the areometer, arid 

gradually added 35:941 gr. of distilled water to the 14°16 
already in the 110 gr. of acid No. 1, in order that the mix- 

ture should contata the quantity of 50-101 gr. necessary to 

produce an acid of the compositiou of 65°65 acid to 34°35 

water, being that of an acid marking 11+1° on the areo- 

nreter. 

When I had added 32°5 gr. of water to the 110 gr. of 
Wo. 1, the mixture indicated 11°3° on the areometer, which 

was the highest point of density of this acetic acid at the 

temperature of 12°5° R. [6071 F.] Its composition chet was 
0'6725614 acid, 0°3274386 water. 

On continuing to add water I brought the mixture down . 
to 0° of the areometer, which was the density of the original 

acid 
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acid of the experiment, before I had added 1122 gr. of 
water to the 14°16 gr. it contained at first. 

The following table represents the experiment made on 

110 gr, of acetic acid, No. 1, indicating 9° on the areoine- 

ter at the temperature of 12°5° R. [60°1° &.], its specific 
gravity being 1-063, and 100 parts saturating 250 of well 

crystallized subcarbunate of soda. 
«No. , _, Water added, _Areometer. Specific grav. 

1 10 gr. 10°6° 1°0742 
2 12°25 11 1:0770 
3 10 11:3 10791 
4 10°5 10°9 1:0763 
5 12 10°06 1:0742,, 
6 115 10°4 1°0728 
7 31* 9°4 1:0658 
8 1] 9Q°1 1°0637 

9 37* 9 1°0639 

1d 2°92. a 
' Each addition of water to the mixture produce an in- 

_erease of temperature, which I allowed to go off, noting 

_the terms of the experin:ent only at the temperature of 
.12°5° [G0-1°]. 
., A distinct experiment on 100 gr. of the acid No.1, te 

which I added 102 gr. of distilled water, thowed a rise of 
' temperature equal to 3° R. [6.75° F.]. I added at first 

99°54 gr. of water, which rose the temperature from 12:3” 
to 13°5°. I then added 72°46 gr. of water, which .raised. it 

from 13°5° to, 15°5°. 

From what has been said we may conclude, 
Ist, That the rise of the areometer indicates the strength 

of the acetic acid, till the mixture is composed of 67°25614 
acid and.32°74386 water. This term, at the temperature 

of 12°5° R. [60-1° F.], is expressed -by 11°3. on the areome- 
. ter, and its specific gravity is 1°0791. 

Qdly, That the’ strength of the acetic acid from 11°3° is 
indicated by the regalar descent of the areometer on the 
mixture ft. 

| \* I have copied the table exactly from’the original, but the total would 

make 145°25, consequently there must be an errour of 83 in excess 

somewhere, and probably it isin the two numbers S51 and 57, C. 

+ I have repeated some of the experiments given in this paper, and 

my results differed but little from those here described, Ber/Aoller. 

Tabulatea ! 
results. 

Temperature 
raised by add- 
ing water; ~ 

General gor, 
clusions... .:, 
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VOLCANIC COUNTRY IN CATALONIA. 

XII. 

Extract of a Letter from Mr.W.Macrure, Member of the 
Philosophical Society of Philadelphia, to J: C. DELAME- 
TRERIB, on the Volcanoes of Allot in Catalonia*. 

I Shall communicate to you some mineralogical observa- 

tions made by Mr. Fondiand me. 

After having crossed the Pyranees on our way to Barce- 
jlona, we found lava and scoriz in the bed of the Flavia: 

We ascended toward the source of the river; we crossed ten 

miles of a voleauic country round Allot, and there observed 
several streams of lava, volcanic ashes, or puzzolana, cra 

tors not yet obliterated, &c. We had observed that this 

volcanic country extended fifteen or iwenty miles to the 
suuth, beyond Amira, where in 1428 there was an erup~ 

tion, that destroyed Allot, leaving but a single house stand- 

ing. We found a great deal of lava in the bed of the river 

Ter; and near Massanit crossed an ancient stream of lava 

between two and three miles broad, in a state of decompé- 

sition, and covered with alluvial soil, -From Massanit to 

Allot is near forty miles, so that the theatre of the volcanic 

action in this country is much more extensive than that of 

Vesuvius. ; 
Proceeding along the seashore from this place to Barce- 

lona we crossed a granite country near fifty miles long. In 

two places it is intersected by a limestone soil. 
On the road to Cafdona, by Montferrat, we found alter- 

nate stratifieations of sandstone and puddivgstone with clay, 
marle, and limestone, interposed occasionally for near fifty 

miles, similar to the stratification of Rigi, in the eanton of 

Schwitz, which is higher than Montferrat: so that this ce- 

lebrated mountain, which is-said to be insolated, is but a 

portion of a bed of puddingstone and sandstone, which ex- 

tends through a square of about fifty miles, and forms all 

the neighbouring mountains. These puddingstones are 
composed of four fifths limestone and pebbles: the cement 

‘ts also calcareous, with some sandstones, a little quartz, and 

lapis Lydius. ‘The latter has been improperly considered as 

a lava. 
* Journal de Physique, vol. LX VI, p. 220. 

’ XIV. 
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XIV. 

An Tris seen in the Dew, and a Lunar Ivis. By a Corre- 
spondent. 

SIR, To Mr. NICHOLSON. 

One sunny morning lately, as I was riding across minpikianie 
meadow, the sun being on my left, I perceived, to my right rectilinear iris 
hand, upon the grass, a beautiful straight line of prismatic wh ca 

colours, formed by the refraction and reflection of the solar 

rays by the dew drops. The line extended from me all 

across the meadow, and formed with the shadow of a verti- 

cal object an angle of about 45°. 
What shall we call this phenomenon? not a rainbow; for 

it is neither a bow, nor produced by rain: the French name, 

aro-en-ciel, is equally inapplicable; and so is the Italian, 
Parco baleno, l’ arco celeste. 

A few weeks since, about nine o'clock in the evening, Lunar iris. 

the weather being very frosty, I saw a beautiful circle, or 

iris, round the moon, exhibiting all the prismatic colours 

‘distinctly, whenever a thin fleecy cloud intervened. Per- 

haps these phenomena may be sufficiently rare, to merit 

being recorded in your celebrated Journal. 
ti am,? Sit; : 

Dec. 14, 1809. Your obliged reader, A. M. 
EE 

ANNOTATION. 
The rainbow on the ground was observed at the beginning 

of the last century, by Mr. Langwith, Phil. Trans. No. 
269; and B. Martin, ia his Grammar, p- 213, correctly 
observes, that its figure will be an hyperbola, parabola, or 
ellipsis, according to the Sun's height. A. M. must have 
seen one of the ‘legs of a curve of one of these descrip- 
tions. N, 

St. Thomas's and Guy's Hospitals. 
‘The Spring Course of Lectures at these adjoining Hospi- . 

tals will commence the beginning of February.—for the 
particulars see our Journal, vol. XLV, p. 7. 

To ‘Correspondents. 

AsT cannot give a satisfactory answer to A.B., without a 
figure or two, "Tam under then ecessity of deferring it till 
next month.—The papers of Mr. Barlow, Mr, Brewerton, 
Mr. Sheldrake, Mr. Ellis, and G. O., shall be given in our 
mext. 
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ARTICLE I. 

On Aerial Navigation. By Sir Georer Cayusy, Bart. 

(Continued from page 87.) 

Brompton, Dec. 6th, 1809. 

Nor having sufficient data tu ascertain the exact degree Propelling 

of propelling power exerted by birds in the act of flying, it mpatee is es 
is uncertain what degree of energy may be required in this culated. 

respect in vessels for serial navigation: yet, when we counsi- 

der the many huodred miies of continued flight exerted by 
birds of passage, the idea of its being only a small effort is 

greatly corroborated. . To apply the power of the first mover 

to the greatest advantage in producing this effect, is a very 

material point. » The mode universally adopted by nature is 

the oblique waft of the wing. We have only to choose Choice be. 

between the direct beat overtaking the velocity of the cur- tween the di 

rent, like the oar of a boat; or one, applied like the wing, pierce, 

in some assigned degree of obliquity to it. Suppose 35.feet vorncity ree 

per second to be the velocity of an aerial vehicle, the oar quisite forthe 

must be moved with this speed previous to its being able to “eet sUok* 
receive any resistance; then, if it be enly required to obtain 

a presure of ;',th of a pound upon each square foot, it must 

exceed the velocity of the current 7:5 feet per second. 

Voi. XXV. No. 101.—Mar. 1810. M Hence 
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ON AERIAL NAVIGATION. 

Hence its whole velocity must be 42°5 feet per second. 

Should the same surface be wafted downward, like a wing, 

wih the hinder edge inclined upward in an angle of about 

50°°40' to the current, it will overtake it at a velocity of 3°5 
feet per second; and asa slight unknown angle of resistance 

generates a pound pressure per square foot at this velocity, 

probably a waft of little more than 4 feet per second would 
produce this effect; one tenth part of which would be the 

propelling power. The advantage in favour of this mode of 

application, compared with the former, is rather more than 
ten to one. 

In combining the general principles of aerial navigation 

for the practice of the art many mechanical difficulties pre- 
sent themselves, which require a considerable course of 

skilfully applied experiments, before they can be overcome, 
But to a certain extent the air has already been made navi- 
gable; and no one, who has seen the steadiness with which 

weights to the amount of ten stone (including four stone, 

the weight of the machine) hover in the air, can doubt of 

_ the ultimate accomplishment of this object. 
First difficulty: 
want of initial 
velocity. 

Second: great 
exient of lever, 

_ The first impediment I shall take notice of is the great 

proportion of power, that must be exerted previous to the 

machine’s acquiring that velocity, which gives support upon 

the principle of the inclined plane; together with the total 
want of all support during the return of any surface used 

like a wing. Many birds, and particularly water fowl, run 

and flap their wings for several yards before they can gain 

support from the air. The swift (Airundo apus Lin.) is not 

able to elevate itself from level ground. _ ‘The inconvenience 

under corsideration arises from very different causes in these 

two instances.—The supporting surface of most swimming 

birds does not exceed the ratio of ,‘sths of a square foot to 

every pound of their weizht: the swift, though it scarcely 

weighs an ounce, measures eighteen inches in extent of 

wing. The want of surface in the one case, and the incon- 

venient length of wing in the other, oblige these birds to aid 

the commencement of their flight by other expedients; yet . 

they can both fly with great power, when they have pinks 
their full velocity. 

A second cientiy in aerial navigation arises from the 

great 
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great extent of lever, which is constantly operating against 

the first mover, in consequence of the distance of ihe cen- 

tre of support in large surfaces, if applied in the manner of 

wings. , 
A third and general obstacle is the mechanical skill re- Third: to 

quired to unite great extension of surface with strength and © ™ ae, ev 

lightness of structure; at the same time having a tirin and ie Pe ees 

steady movement in its working parts, without exposiog un- © ating py 

necessary obstacles to the resistance of the air. The first of 7 ag firstob- 

these obstacles, that have been enumerated, operates much Stacie less felt 

more powerfully against aerial navigation upon a large scale, Sea 

than against birds; because the smal] extent of their wings 

obliges them to employ a very rapid succession of strokes, 
in order to acquire that velocity which will give support; 

and daring the small interval of the return of the wing, their 

weight is still rising, as in a leap, by the impulse of one 

stroke, till it is again aided by another. The large surfaces 

that aerial navigation will probably require, though neces- 

sarily moved with the same velocity, will have a proportion- 

ably longer duration both of the beat and return of the 
-wing; and hence a greater descent will take place during 

the latter action, than can be overcome by the former, 

_* here appears to be several ways of obviating this diffi- Modes of ob- 
culty. There may be two surfaces, each capable of sus- Viating it on a 

large scale, 
| taining the weight, and placed. one above the other, having 

such a construction as to work up and down in opposition 
when they are moved, so that one is always ready to descend, 
the moment the other ceases. ‘These surfuces may be so 

made, by a valvelike structure, as to give ng opposition in 
rising up, and ouly to resist in descent. 

The action may be considered either oblique, as in rota- 
tive flyers; alternately so, without any up and down waft, 

as in the engine I have ascribed to Mr. Degen; by meansof 
a number of small wings in heu of large ones, upoa the 

principle of the flight of birds, with small intervals of time 

between each waft; and lastly by making use of light 

wheels to preserve the propelling power both of the beat and 

the return of the wings, till it accumulates sufficiently to 

elevate the machine, upon the principle of those birds w hich 
M2 run 
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run themselves up. This action might be aided by making 
choice of a descending ground like the swift. 

ae Dh With regard to another part of the first obstacle I have 

fe cchosttuhes mentioned, viz. theabsolute quantity of power demanded 

_ being so much greater at first than when the full velocity 

has been acquired; it may be observed, that, in the case of 

human muscular strength being made use of, a man can 

exert, for a few seconds, a surprising degree of force. He 

‘can rup up stairs, for instance, with a velocity of from 6 to 

8 feet perpendicular height per second, witheut any danger- 
ous efiort; here the muscles of his legs only are in action; 

bat, for the sake of making a moderate statement, suppose 

that with the activity of his arms and body, im addition ta 

that of his legs, he is equal tg raising his weight 8 feet per | 
second; if in this case he weighs 11 stone, or 154 pounds, 

he will be exerting, for the time, an energy equal to more 

than the ordinary force of two of Messrs. Boulton and 

Watt’s steam horses; and certainly more than twelve men 

can bestow upon their constant labour. 

Other expe- If expansive first movers be made use of, they may be so 

dients. constructed, as to be capable of doing more than their cone 
stant work; or their power may be made to accumulate for 
a few moments by the formation of a vacuum, or the con 

- densation of air, so that these expedients may restore at one 

time, in addition to the working of the engine, that which 

they had previously absorbed from it. ; | 
Method of With regard to the second obstacle in the way of aerial 

saa navigation, viz. the length of leverage to which large wings 
culty, like surfaces are exposed, it may be observed, that, being a 

: constant and invariable quality, arising from the degree of 
support such surfaces giye, estimated at their centres of re- 

sistance, it may be balanced by any elastic agent, that 1s so 
placedas to oppose it. Let A and B, PI. LV, fig.1, be two wings 
of an aerial vehicle in the act of skimming; then haif the 

weight of the vessel is supported from the centre of resist- 

ance of each wing; as represented by the arrows under 
by a counter. them. If the shorter ends of these levers be connected by 

aainleay cords to the string of a bow C, of sufficient power to ba- 

oy lance the weight of the machine at the points A and B, then 
the 
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the moving power will be left at full liberty to produce the 

waft necessary to bend up the hinder edge of the wing, and 
gain the propelling power. A bow is not in fact an sajtale 

spring, but may be made so by using a spiral fusee. [have 

made use of it in this place merely as the most simple mode 

of stating the principle I wished to exhibit. Should a or cylinder 

counterbalancing spring of this kind be adopted in the mie bag 

practice of aerial navigation, a small well polished cylinder, 

furnished with what may be termed a bag piston (upon the 

principle made use of by nature in preventing the return of 

the blood to the heart, when it has been driven into the 

uorta, by the rntervention of the semilunar valves) would, by 
a vacuum being excited each stroke of the wing, produce 

the desired effect, with scarcely any loss by friction*. These Farther uses of 

elastic agents may likewise be useful in gradually stopping these. 
the momentum of large surfaces when used in any ‘alter- 

nate motion, and in thus restoring it during their return. 

Another principle, that may be applied to obviate this Another me- 
leverage of a wing, is that of using such a construction as ages 

will make the supporting power of the air counterbalance terbalance 
itself. It has been before observed, that only about one itslf. 

third of the wing in birds is applied in producing the pro- 

pelling power; the remainder, not having velocity sufficient 

for this purpose, is employed in giving support, both in the 
beat and return of the wing. 

‘Let A and B, fig. 2, be two wings continued beyond the 
pole or hinge upon which they turnat C. If the extreme 
parts at A and B be long and narrow, they may be balanced, 
when in the act of skimming, by a broad extension of less 

_ length on their opposite sides ; this broad extension, like the 

+] have made use of several of these pistons, and have no scruple Excelience of 
in asserting, that for all blowing engines, where friction is an evil, and the bag piston. 

being very nearly airtight is sufficient, there is no other piston at all 

comparable with them. The most irregular cylinder, with a piston of 

this kind, will act with surprising effect. To give an instance; a cy- 

linder of sheet tin, 8 inches long and 3% in diameter, required 4 pounds 

to force the piston down in 15 minutes; and in other trials be- 

came perfectly tight in seme positions, and would proceed no’farther. 

_ The friction, when the cylinder was open at both ends, did not exceed 

-Lan ounce. — 

lower 
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. lower part of the wing, will always give nearly the same 
support, and the propelling part of the surface will be at 

liberty to act unincumbered by the leverage of its support- 

ing power, This plan may be modified many different 

ways; but my intention, as in the former case, is still the 

principle in its simplest form. 

ee clirmcie te A third principle upon which the leverage of a surface may 
y preserving : 

the parallelism be prevented is by giving it a motion parallel to itself, either 

of the wings. directly up and down, or obliquely so. The surface ATI, fig.3, 

may be moved perpendicularly, by the shaft which supports 
it, down to the position KC: or, if it be supported upon 

two shafis with hinges at D and E, it may be moved ob- 
liquely parallel to itself into the position B L. 

ee ae A fourth principle upon which the leverage may be greatly 

meee ® avoided, where only one hinge is used, is by placing it con- 
much below siderably below the plane of the wing, as at the point D, 
the plane of 
dhe wing: fig. 3, in respect to the surface A. It may be observed in- 

Theheron, the heron, which is a weak bird with an extended surface, 

’ that its wings curve downward considerably from the hinge 

to the tip; hence the extreme portion, which receives the 

chief part of the stroke, is applied obliquely to the cur- 

rent it creates; and thus evades in a similar degree the le- 

verage of that portion of the supporting power, which is con- 

| nected with the propelling power. These birds seldom carry 

| es their waft much below the*level of the hinge of the wing, 

re where this principle, so far as respects the supporting power, 

would vanish. 

The third and By making use of two shafts of unequal length, the 
5 dete me- —_ two last mentioned principles may be blended to any required 

bee Sa extent, Suppose one hinge to be at F, and the other at G, 

- fig. 3, then the surface, at the extent of its beat, would be 

in the position of the line FI M. Ifthe surface A J, fig. 3, be 

supported only upon one shaft, N E, be capable of being 

| forced in some degree from its rectaugular position in 
respect to the shaft, and be concave instead of flat as-here 

| represented; then the waft. may he used alternately back- 
| ward and forward, according to the principles of the ma= 

chine [have ascribed to Mr. Degen. This construction 
f - combines the principles of counterpoising the supporting 

| power of one part of the surface, by that of an opposite 
| . part, 
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part, when the machine is iv the act of skimming; and 
likewise the advantages of the low hinge, with the principle 
of leaving little or no interval without support. 

All that has hitherto appeared respecting Mr. Degen’s ap- Mr D-gen’s 
paratus is, that it consisted of two surfaces, which were @Pparatus. 

worked by a person sitting between them. This statemeat 
communicates no real information upon the subject; for 

scarcely any one would attempt to fly without two wings; 

without these being equally poised by placing the weight 

between thein; and also, without these surfaces being capa- 
ble of receiving motion from his muscular action. L may be 
altogether mistaken in my conjecture; my only reason for as- 

_cribing this structure of mine to Mr, Degen’s machine is, 

that, if it were properly executed upon this principle, it would 
be attended with success. The drawing, or rather diagram, 

_which is given of this machine in the first part of my essay, 
is only for the purpose of exhibiting the principle in a form 
capable of being understood. The necessary bracings, &c., ~ 

required in the actual execution of such a plan, would have 
obscured the simple nature of its action; and were therefore 

omitted. The plan of its movement is also simply to exhi- , 
bit, in a tangible form, the possibility of effecting the intend 
ed alternate motion of the parachutes. The seat is fronted 
lengthwise for the purpose of accommodating the mode of: 
communicating the movement. 

A fifth mode of avoiding leverage is by using the continu- 

ed action of oblique horizontal flyers, or an alternate action 

of thesame kind, with surfaces so constructed as to accommo- 

date their position to such alternate motion; the hinge or 

joint being in these: cases vertical. In the construction of 
large vessels for aerial navigation, a considerable portion of 
fixed sail will probably. be used; and no more surface will be 
allotted, towards gaining the propelling power, than what is. 
barely necessary, with the extreme temporary exertion of the 

first mover, to elevate the machine and commence the flight. 
In this case the leverage of the fixed surface is done away. 

The -general difficulties of structure in aerial vehicles, g.nora) aif. 
(arising from the extension, lightness, and strength required culties. 
in them; together with great firmness in the working parts, 

- and.at the same time such an arrangement as exposes no un- 
necessary 

First method, 
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necessary obstacles to the current,) I cannot better explain 
than by describing a wing, which has been constructed with 

a view to overcome them. 

Fig. 4 represents the shape of the cloth, with a perspec- 

tive view of the poles upon which it isstretched with perfect 
tightness. Upon the point where the rods A and B inter- 
sect is erected an oval shaft; embracing the two cross poles 

by a slender iron fork; for the purpose of preserving their 

strength uninjured by boring. To this shaft are braced the 

ends of the pole B, so as to give this pole any required de- 

gree of curvature. The pole A is strung like a common 

bow to the same curve as the pole B; and is only connected 
with the upright shaft by what may be called a check brace; 
which will allow the hinder end of this pole to heel back toa 

certaim extent, but not the fore end. The short brace pro- 

ducing this effect is shown in fig. 4. Fig. 5 exhibits the fel- 

low wing to that represented in fig. 4, erected upon a beain, 

to which it is so braced, as to convert the whole length of it 

into a hinge. The four braces coming from the ends of this 

beam are shown: two of them terminate near the top of the 

centre of the other shaft; the others are inserted into the 

point C, fig. 4, ofthe bending rod. A slight bow, not more 

than three-eighths of an inch thick, properly curved by its 
string, and inserted between the hinder end of the pole Ay 

and the curved pole C, completes the wing. . 

This fabrick contained 54 square feet, and weighed only 

eleven pounds. Although both these wings together did 

not compose more than half the surface necessary for the 
support of ‘a man in the air, yet during their waft they lifted 

Priaciples of 
the construc- 

tion. 

Diagonal bra- 
cing. 

the weight of pine stone. . The hinder edge, as is evident 

from the construction,,being capable of giving way to the re- 

sistance of the air, any degree of obliquity, for the purpose 
of a propelling power, may be used. / 

[ am the more part.cular in describing this wing, because 

it exeinphifies almost all the principles that can be resorted 

to in the construction of surfaces for aerial navigation, 

Diagonal bracing is the great principle for producing 

strength without accumulating weight; and, if performed 

by thin wires, looped at their ends, so as to receive several 

laps of cordage, produces but a trifling. Fesisianegd in the. 
air, 
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air, and keeps tight in all weathers. When bracings.are well 
applied, they make the poles, to which they are attached, 

bear endwise. The hollow form of the quill in birds isa 
very admirable structure for lightness combined with 
strength, where external bracings cannot be had 5 a tube 

being the best application of matter to resist as a lever; but 

the principle of bracing is so effectual, that, if properly ap- 

plied, it will abundantly make up for the clumsihess of hu- 

man invention in other respects; and should we combine 

both these principles, and give diagonal bracing to the tu- 

bular bamboo cane, surfaces might be constructed with a 

greater degree of strength and lightness, than any made use 

of in the wings of birds. 

The surface of a heron’s wing is in the ratio of 7 square Proportions of 
feet toa pound. Hence, according to this proportion, a wing She trates 
of 54 square feet would weigh about 73 pounds: on the con- wings of birds 

trary the wings of water fowl are so much heavier, that a sur- 

face of 54 square feet, according to their structure,will weigh 

18t+ lb. I havein these instances quoted nearly the ex- 
treme cases amongst British birds; the wing I have described 

may therefore be considered as nearly of the same weight in 

proportion to its bulk as that of most birds. 

Another principle exhibited in this wing is that of the Resistance 
poles being couched within the cloth, so as to avoid resis- ae nde 

tance. “This is accomplished by the convexity of the frame, ribs remote 
and the excessive lightness of the cloth. The poles are not {om the edge, 
allowed to form the edge of the wing, excepting at the ex- 

treme point of the bow, where it is very thin, aud also ob- 

lique to the current. The thick part of this pole is pur- 
posely conveyed considerably within the edge: In birds, a 
membrane covered with feathers is stretched before the 

thick part of the bone of the wing, in a similar manner, and 

for the same purpose. The edge of the surface is thus re- 
duced to the thickness of a small cord, that is sown to the 

_ cloth, and gives out loops whenever any fastening is requir- 
ed. The upright shaft is the only part that opposes much 

_ direct resistance to the current, and this is obviated in a 

great degree by a flat oval shape, having its longest axis 
parallel to the current. Fea eee 

The joint or hinge of this wing acts with great firmness, hinge. 

ia 
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in consequence of its being supported by bracings to. the 
line of its axis, and at a considerable distance from each 

other; im fact the bracings form the hinge. 

The means of communicating wotion to any surfaces 
must vary so much, according to the general structure of the: 
whole machine, that I shall only observe at present, that 

where human muscular actiou is employed, the movement 

should be similar to the mode of pulling oars; from which 

any other required motion may be derived; the foot board 

in front enables a man to exert his full force in this posi- 
tion. The wings I have described were wafted im this man- 

ner; and when they lifted with a power of 9 stone, not half 

of the blow, which a man’s strength could have given, was, 
exerted, in consequence of the velocity required being 
greater than convenient under the circumstances, Had 

these wings been intended for elevating the person who 
worked them, they should have contained from 100 to 150 

square feet each ; but they were constructed for the purpose: 
of an experiment relative to the propelling power only. 

Avoiding direct resistance is the next general principle, 
avoiding resist that it is necessary to discuss. Let it be remembered as a. 
ance. 

Man equal to 
the crow in 
this respect. 

maxim in the art of aerial navigation, that every pound of 

direct resistance, that is done away, will support 30 pounds 

of additional weight without any additional power. The. 

figure of a man seems but ill calculated to pass with ease 
through the air, yet 1 hope to prove him to the full as well 

made in this respect as the crow, which has hitherto been our 
standard of comparison, paradoxical as it may appear. 

The principle, that surfaces of similar bodies increase 

only.as the squares of their homologous lines, while their 

weights, or vather solid contents, increase as the cubes of 

those lines, furnishes the solution. This principle is unani- 
mously in favour of large bodies. The largest circle that, 

can. be described in a crow’s breast is about 12 square inches 
in area. If a man exposes a direct bulk of 6 square feet,. 
the ratio of their surfaces will be as 1 to 72; but the ratio | 

of their weight is as 1 to 110; which is 1} to 1 in favour of , 

the man, provided he were within a case as well constructed. 
fer evading resistance, as the body of the crow; but even 

supposing him to be exposed im his natural cylii; ic shape, 

ea 
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in the foreshortened posture of sitting to work his oars, he 
will probably receive less resistance than the crow. 

It is of great importance to this art, to ascertain the real Solid of least 
i . resistance re- 

solid of least resistance, when the length or breadth is quires to be de 

limited. Sir Isaac Newton’s beautiful theorem upon this termined. 
: x - : : Newton’s 

subject is of no practical use, as it supposes each particle of 4) oom. 

the fluid, after having struck the solid, to have free egress ; 

making the angles of incidence and reflection equal parti- 
cles of light seem to possess this power, and the theory will 
be true in that case; but in air the action is more like an 

accumulation of particles, rushing up against each other, in 
consequence of those in contact with the body being retarded. 
The importance of this subject is not less than the difficul- 
ties it presents ; it affects the present interests of society in 
its relation to the time occupied in the voyages of ships; it 
will have still more effect when aerial navigation, now in its 

cradle, is brought home to the uses of man, I shall state a 
few crude hints upon this point, to which my subject has so 
unavoidably led, and on which I am so much interested, and 
shall be glad if in so doing I may excite the attention of 
those, who are competent to an undertaking greatly beyond 
my grasp. 

Perhaps some approach toward ascertaining the actual Mode of con- 

solid of least resistance may be derived from treating the ners 

subject in a manner something similar to the following. as 
Admit that such a solid is already attained (the length and 
width being necessarily taken at pleasure). Coneeive the 
current intercepted or disturbed, by the largest circle that 

can be drawn within the given spindle, to be divided into 

concentric tubular laminz of equal thickness. At what- 
ever distance from this great circle the apex of the spindle 
commences, on all sides of this point the central lamina will 

be reflected in diverging pencils, (or rather an expanding 

ring,) making their angles of ineidence and reflection equal. 
After this reflection they rush against the second Jamina and 
displace it: this second lamina contains three times more 

_ fluid than the first; consequently each pencil in the first 
meets three pencils in the second; and their direction, after 

the union, will be one fourth of the angle, with respect to 

the axis, which the first reflection created. In this direction 
these 
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these two lamine proceed till they are themselves reflected, 
when they (considered as one lamina of larger dimensions) 
rush against the third and fourth, which together contain 

three times the fluid in the two former laminae, and thus re- 

duce the direction of the combined mass to one fourth of 

the angle between the axis and the line of the second re- 
flection. This process is constant, whatever be the angles 

formed between the surface of the actual solid of least re- 

sistance at these points of reflectien, and the directions of 

the currents thus reflected. 

From this mode of reasoning, which must in some degree 

resemble what takes place, and which I only propose as a 
resemblance, it appears, that the fluid keeps creeping along 
the curved surface of such a solid, meeting it in very acute 
angles. Hence, as the experiments of the French, Academy 

show, that the difference of resistance between the direct 

impulse, and that in an angle of six degrees, on the same 
surface, is only in the ratio of 10 to 4, it is probable, that | 
in the slight difference of angles that occur in this instance, 

the resistances may be kate as equal upon every part, with- 

outany material deviation from truth. If this reasoning be _ 

correct, it will reduce the question, so far as utility is con- 

cerned, within a strictly abstract mathematical inquiry. 
It has been found by experiment, that the shape of the 

hinder part of the spindle is of as much importance as that 

of the front, in diminishing resistance. This arises from 

the partial vacuity created behind the obstructing body. If 

there be no solid te fill up this space, a deficiency of hy- 
drostatic pressure exists within it, and is transferred to the 
spindle. This is seen distinctly near the rodder of a ship 

in full sail, where the water is much below the level of the 

surrounding sea. The cause here, being more evident, and 

uniform in its nature, may probably be obviated with better 

success; in as much as this portion of the spindle may not 
differ essentially from the simple cone. J fear however, that 

the whole of this subject is of so dark a nature, as to be 
more usefully investigated by experiment, than by reason- 
ing; and in the absence of any conglusive evidence from 

either, the only way that presents itself is to copy nature; 
accordingly | shall instance the spindles of the trout and 

woodcock,, 
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woodcock, which, lest the engravings should, in addition te 

the others, occupy too much valuable space in your Journal, 
must be reserved to a future opportunity, ; 

II. 

On the Use of the Camera Lucida as a Substitute for the 
Camera Obscura. In a Letier from Mr. T. SHELDRAKE, 

To Mr. NICHOLSON, 
SIR, 

if AM glad to find, that my communication has induced 

your correspondent, Mr. Bate, to illustrate the camera lu« 

cida; and, that it may receive all the light that. can’ be 

thrown upon it, [ beg leave to resume the subject. 

I propose to show, that the camera lucida does not pos- The aster 

sess one property, that will induce an artist, who has suffi- luveida not an! 

cient motives to make use of the camera obscura, to lay norte, 

aside that instrument, and substitute the camera _jucida~in the camera ob- 

its stead. In doing this | must be understood to confine ~~” 

my investigation to this single point, without attempting to 

affect the general character of the camera lucida, which I 

know has some, and ma, have many more valuable properties, 
with which I am not acquainted. 

I beg leave to say in piain terms, that I question no other 

property of the camera lucida; and I beg farther, to pre- 
vent me from being misunderstood, to describe the purposes 
for which it is desirable to make use of either instrument. 

It is to be presuined, that whoever undertakes to draw Use of the ca- 

from nature has acquired some power of representing the Mera obscura, 
_ objects that appear before him. When he wishes to drawa 
_yiew, he surveys the scene, and determines what objects are 

to be concluded im his design: he determines their relative 

sizes and positions, and executes his view-well. or otherwise, 

according to-the power of practice that he has acquired. 

: But all this requires mental exertion, as well as practical 

} skill, and a portion of time proportioned to the care and 
_ skill that is to be employ ed. It is with a view to save time, 

and 
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ON THE USE OF THE CAMERA LUCIDA. 

and ensure a more perfect execution of the work, that the 

assistance of the camera obscura is desirable. 

For example—A yentleman who draws well, but not ex- 
peditiously, gets into a picturesque country, and wishes to 
draw yiews of the scenery he sees; he tries, and does not 

sueceed to his liking; he sets up his camera obscura, and 
succeeds much better. Or, an artist is employed to travel 

through a beautiful country, which he can never see again; 
he wishes to secure views of every fine scene that he sees, 

and make the best use of his time: in consequence he uses 
the camera obscura, and secures a much greater number of 
views, better executed, and done in much less time than 

he would have produced them by drawing in the usual way. 
This is the test to which I-wish to bring the caimera lucida; 

which, I contend, is in no respect superior, and in many 

respects tnferior, to the camera obscura. First, in respect to 
portability, which may at first sight be thought its strongest 
point. 

If our amateur or artist has determined to make his © 
drawings of a large size, suppose each drawing on half a 

sheet of imperial paper, which measures about 22 inches 
by 15, his camera obscura will be contained in a box about 

24 inches square, and 6 or 8 deep; but this will likewise 

eontain more paper than he can use in one day, and all his 

drawing materials. As the camera [ucida is contained in a 

box about 9 inches by 3, and one inch thick; as this may 

be put into the pocket; they who should see both the in- 
struments in the maker’s shop, and be told. that with the 

small one they can do every thing that can be dove with the 
large one, would of course take it in preference; but mark 
the consequence. 

Mr. Bate has told us, that ** in copying a landscape the 
«instrument is to be fixed on a steady table or board, on. 

«* which a sheet of paper is to be stretched, and the prism 

“brought over the middle of it.” Of course, the table, 

or board, on which the paper is to be stretched, must be 

equal in size to the box of the camera obscura, which the 

artist would use with the same paper, and therefore is an 

¢ncumbrance of equal magnitude. Consequently, although 
it is undoubtedly true, thatthe camera lucida, considered 

by 
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by itself, is infinitely more portable than the camera obscura, 
this advantage would vanish the moment an artist or ama- 
teur should determine to make a practical use of it for the 
purpose that I have described ; because he could not make 

use of it without carrying his table or stand with him, and 

thus instead of avoiding al/ incumbrance, only substitute 
one incumbrance for another. 
-. The superior brilliancy and distinctness, with which the Superior bril 
camera lucida can represent o'jects under some circum- deca Aedes 

‘Stances, gives it no advantage whatever over the camera ob- no advantage. 

scura as an instrument for drawing; because, as Mr. Bate 

tells us, and I have verified the fact, we must destroy the 

superior brilliancy of those objects, before we can get a sight 
of the pencil, with which we are to represent them—a con- 
clusion which [ think is to be fairly drawn from his own 
statement. 

- Mr. Bate has said: “ Though hitherto omitted, itis pro- Qpstacles to 
«* per to notice the frequent impediments to an extent of the use of the 

** view, arising from the projection of near objects; part of camera lucida, 

* the head dress in particular are sometimes unsuspected 

** obstructions, and the brim of the hat the most formidable 

§¢ of all.”” 

This is expressed with delicacy and caution, but it will 
be necessary to state the fact in plainer terms: it is indis- 

pensably necessary, that the light should full upon the pen- 
eil and the paper, or the view and the pencil will be seen so 
very imperfectly, that it will be almost impossible to make 
any kind of sketch, however imperfect, with it. This brings - 
the two instruments before us in a way that will show the 

great superiority of the camera obscura. The time that 
artists choose to draw from nature in the country is the fine 

_ weather in summer, more frequently when the sun shines 
_ than at any other period; under these circumstances they 

will never attempt to draw with the sun shining in their 

faces; they will generally keep it upon their left hand, or 

perhaps turn their backs upon it, in order that the shadow 

of their persons may fall upon the paper, and prevent it 
from dazzling their eyes, which, in addition, are shaded by 
the brim of their hat. If an artist chooses to draw in the noneto that of 
camera obscura, he procures all these advantages in a stil] thecamera ob- 

scura, 
greater 
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greater degree; his eyes will be more completely shaded 

from the sun, he may keep his: hat on to shade his head, 

and, if he was -so luxuriously disposed, might station a 

servant to hold a large parasol to shade him completely 

from the san, without the least impediment to his work. 

But if he should choose to draw with the camera lucida, he 

must abandon 11! these advantages; turn his face towards 

‘ the sun if it was shining, let its light fall full upon his pa- 

per, the reflection from which must reverberate into his 

eyes, and take off his hat, that the agreeable shade it might 

afford might not prevent him from seeing his pencil, or the 

view he intended to draw. The luxuries of such a situation 

may be easily conceived; and I believe that very few would 
wish te enjoy them, who was aware of them. . 

Farther com- | Having said so much on the preceding, which I am tempt~ 
 poeancs ed to call auxiliary points of comparison, I shall proceed to 

compare the simple act of drawing with each of these in- 

struments, beginning with the camera lueida. 
Modecfidraw- | have repeated the methods of drawing with this instru- 

ing with the ment as described by Mr. Bate, and find them correct: it 
Silicate is to be understood from them, that, in order to draw any 

view, you must fix the eye to the eye hole, and move the 
head upwards, downwards, or sideways, to get a sight of the 

view, taking care to move the peucil in a direction opposite’ 
to that in which the head is moved, so as to pass it over the 
objects by degrees, as the motion of the head makes them 

appear upon the paper. That it is possible to do this, there 
is no doubt; but, when dope, it will produce something 

very different from the spirited or true sketch of an artist, 

since the whole must be effected by the tremulous creeping 

movement of the hand, fecling its way in, twilight, rather 
than firmly representing that which the artist sees, 

DSN ea re The whole of this 1s directly the reverse of what may be 

camera obs effected in the camera obscura. . Whether the object of an 
scaKiis artist be to.study the minutiz of the scene before him with 

tasteless, insipid correctness, of which the works of Van- 

derheyden are the most eminent example; or whether he 
wishes to combine truth of representation, with tasteful se- 

lection of object, aud strong delineation of character; the 

subject he chooses is placed completely in his power at one 

VIEW, 
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view, and he has nothing to do but exert the power he has 
to fix it upon his paper with more rapidity, than he possibly 
ean in any other manner. 

Having now, I believe, proved that which I undertook to 

prove, it is time to take leave of the subject. I am sensi- 
ble, that the camera lucida has many valuable properties, 

_ which it is not my object to investigate. Iwas induced to 
search for it by Dr. Wollaston’s declaration, that it pos- 
sessed many advantages over the camera obscura: I tried it, 

and found it wanting. Doubtful whether the deficiencies F 
found were in the instrument itself, or in my manner of 
using it, I sought for information by stating in your Jour- 
nal the inconveniences that I found in attempting to use it. 
Mr. Bate has shown, that, by trusting to the only public 
information that has been given, I fell into some errours, 

which he has corrected ; and, I think, enabled me to show, 

that, whatever other valuable properties it may possess, it 
has none that will induce an artist, who has chosen to use 

the camera obscura in the practice of his profession, to lay 
that instrument aside, and adopt the camera lucida in its 
stead. ' 

I am, Sir, 

Yours, &c. 

No. 50, Strand, T. SHELDRAKE. 
- Dec. 8, 1809; 3 

Ill. 

On-the Acids produced by treating Ginger Root with Nitric 
Acid. By V. Le Gay Brewerrown, Fellow of the Royal 
Physical Society, Edinburgh. 

In No. 105 of this Journal, a new acid is announced, and 7ingiberic acid 
proposed to be called the zingiberic. To obtain this new announce . 
acid, and examine its combinations with salifiable bases, 

gave origin to the experiments below. 

Vor. XXV—Mancn, 1810. N Exp. 1. 
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ACIDS PRODUCED FROM GINGER. 

Exp. 1. One ounce of Jamaica ginger root was digested 
five days in six ounces of nitric acid, S. Grav. 1°350, then 

diluted with water, kept boiling for twelve hours, saturated 

with carbonate of lead, the solution filtered, &c.; follow- 

ing, throughout the whole process, as nearly as possible the 
directions given by your correspondeuat, and ultimately a 

salt.(a) was obtained “ similar in appearance to short white 

pieces of raw silk,” mixed with a little powdery matter of 
a yellowish white colour. Here I must observe, that the 

carbonate of lead which I employed was the white lead of 

the shops, and contained a considerable portion of carbo- 
nate of lime. 

A little of the liquor obtained after the second- filtration 
was accidentally mixed with diluted sulphuric acid, when 

unexpectedly crystals (b) were deposited nearly similar to 
those obtained by evaporation, and nearly equal in quan- 
tity; although the liquor evaporated must, before evapora- 

tion, have exceeded that mixed with the diluted sulphuric 
acid, at least, four times. 

The salt (a) and crystals (b), when separated from the 
supernatant liquor and washed, were not acid. Having 
failed in finding the acid in question without being able to 

attribute my failure to any particular cause, I determined 

to renew the search, altering the proportion of nitric acid 

employed. sips. 
Exp. 2. One ounce and a half of ginger being treated 

with six ounces of nitric acid in the same manner as in Exp. 

1, of the liquor obtained after the second filtration four 

ounces were evaporated, and eight grains and a half of a 
salt (c) precisely similar in appearance to (a) were obtained. 
To another four ounces of the same liquor sulphuric acid 
‘was added, and after standing several hours a number of 
erystals (d) were deposited; which, after separating, wash- 

ing, and drying at a temperature of about 200°, weighed 

six grains and a half, and were similar in appearance to the 
crystals (6) obtained in the first experiment. Neither the 

crystals (d) nor the salt (c) possessed any acidity; and 

from my only obtaining salts destitute of acidity, I at- 
tempted to obtain the same. products without the employ- 
ment of ginger. 

Exp. 3. 
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Exp. 3. To nitric acid, as used in the above experi- Attempt toob- 
ments, white lead was added until effervescence ceased to ee 

be produced; and to this liquor sulphuric acid was added ginger. 
until it ceased to throw down any precipitate; then the lis 
quor was filtered, and sulphuric acid again added without 

regard to quantity. In half an hour crystals were observed 

depositing *, and when the depositicn had ceased they were 
separated, and fresh additions of sulphuric acid made to the 
residuary liquor, so long as any crystals could be obtained. 
The crystallized matter (e) obtained in this experiment pre- 
cisely resembled in appearance the crystals (6) in Exp. 1, 
and (d) in Exp. 2.. 

Properties of the crystallized matter obtained in the above 
experiments. 

The products (a), (b), (c), (d), and (e), were of a white Properties of 

colour, crystals filiform, or capillary; the crystals of (8), Ee naga gs 
(d), and (e), were longer, more slender, and more flexible 
than those of (c) and (a) Taste ef all the crystallized pro« 
ducts insipid. ; 

_ The crystallized matters (a), (b), and (c), were examined 

separately, and found to have the following chemical pro- 
- perties in common. On exposure to a red heat they de- 
crepitate slightly, become friable, more opake, diffusible in 
water, and when in a certain proportion dry quickly into a 

solid mass. They are sparingly soluble in water, the solu- 

tion gives a dense white precipitate with barytic water, and 

also with oxalic acid a dense white precipitate insoluble in 
vinegar. 

From these properties I infer, that the crystallized mat- sytphate of 
ter obtained in the above experiments is sulphate of lime, Lote bacsthe ie 
and must have originated from substituting white lead of eraniet the 
the shops for carbonate of lead; however the mixture of formation. of 

zingiberic acids 

* The fact of sulphuric acid causing the deposition of sulphate of 

lime from a state of solution to me is not a little surprising, however it 

may perhaps be well known to those more versed in chemical experi- 

ments, and inno manner puzzling. B. 

+ As the experiments which led to the ascertaining of these properties 

‘ can be of no particular utility, I have omitted inserting them. B, 

N 2 carbonate 
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carbonate of lime with carbonate of lead could not have 
prevented me from obtaining the acid of ginger, because 
zingiberic acid must have either a less, a greater, or an 

equal affinity with sulpburic acid for lime; if a less, the 

crystals of zingiberic acid ought to have been mixed with 

the sulphate; if a greater, the zingiberate of lime alone, or 
mixed with the sulphate, supposing more-lime to be pre- 
sent than the zingiberic acid could combine with, should 

have been formed; and if an equal, a mixture of zingi- 
berate and sulphate ought also to have been formed. How- 

_ever, to remove all doubts, experiment was again tried. 

Farther at- Exp. 4. One ounce of Jamaica ginger coarsely pow- 

tempt to ob- dered was infused in three ounces of nitric acid, S.G. about - 
MEE RO GRO. ak as temperature of between 45° and 55°. In a few 

hours the liquor assumed an olive green colour, and the 

ginger was reduced to a pulpy mass. During the infusion 

of the ginger nitrous gas was constantly disengaged, but 

not in any considerable quantity. At the expiration of four 

days six ounces of water were added, and the liquor boiled 

for about ten hours, water being added occasionally so as 
to keep the liquor about the same quantity. After boiling 
about five hours, the fumes disengaged ceased to beeome 
erange on mixing with the external air, but coutinued to 

smell acid, and redden litmus paper the whele time. The 

liquor was now of a light orange colour, much of the sub- 
stance of the ginger was dissolved during the process, and 
the remainder was separated by filtration. 

The filtered liquor neither gave cloud nor precipitate 
with lime or barvtic.water. 

Crystals ob- (A) About two ounces of the filtered liquor were exposed 
sphipess tec to the heat of a lamp, when, after boiling briskly about ~~ 

five minutes, nitrous gas was disengaged, and ina little 

longer time the liquor became rather turbid; upon which 
the lamp was removed, and on cooling the liquor deposited 
about a drachm of crystals. These crystals were quadrila- 
teral prisms with unequal sides, but the opposite sides 
equal; they were intensely acid, readily soluble in water, 

the solution affording with lime water a dense white preci- 
apparently of Pitate insoluble in vinegar. Hence I presume these were 

exalicacid.  erystals of oxalic acid. 

| (B) About 
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(B) About two ounces of the filtered liquor were exposed Crystals of ox- 

to a temperature below ebullition (however from inattention oa 

the liquor boiled about two minutes) until evaporated to 
about one sixth. This evaporated liquor on cooling was of 
the consistence of a sirup, and amongst it a few small qua- 

drilateral prismatic crystals could be observed; it smelled 
something like burnt sugar, tasted not very acid, was rea- 

dily soluble in water, the solution affording with lime water 

a slowly deposited white flocculent precipitate, almost com- 

pletely soluble in vinegar. Hence 1 infer this evaporated 
siruplike product to be principally malic acid; and.the few 

crystals observable, oxalic. acid. 

From the results of No. 4 I think it but fair to conclude, No peculiar 
that the acids produced by the mutual action of nitric acid 2°4 ™ singer. 

and ginger root are the malic and the oxalic; the latter, 

as is the case with many other vegetable substances, the 

result of a more complete reaction of the elements of the 

two agents; and this conclusion may be more readily ad- 

mitted, when it is considered, that Exp. 1, 2, 3, in no 

manner argue against it. 

IV. 

On the Method of transforming a Number from one Scale of 
Notalion to another, and iis Application to the Rule of 

Duodecimals. By Mr. Peter Bartow. 

To Mr. NICHOLSON. 
SIR, . 

Ir is rather the novelty, than the utility, of the rules Gaines 

contained in the following paper, that has induced meé to ring numbers 

send it for insertion in the Philosophical Journal, though it eee bers 

may possess some little of the latter; and if it will net ex- . 

clude matter of more interest, it may probably be accepta~ 

ble to some of your mathematical readers: in which case it 

is very much at your service. 
Yours, &e. 

Royal Military Academy, Woolwich, P. BARLOW. 
Jan. 29th, 1810. 

‘ 

Before 
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Comparison of Before we enter upon the subject of transformation, it 
different scales 

of notation. 

Notation by 
tines. 

Its origin. 

Its use a Jate 
improvement. 

Greek nota~ 

tion. 

Advantages of 
our method. 

Not the best 
possible, 

may not be amiss to make a few observations on the nature 

of notation in general, and the comparative advantages and 
disadvantages of particular systems with regard to the de- 
cimal scale of notation, which is almost universally adopted ° 

by all nations that have any knowledge of arithmetical com- 

putations. 

This singular coincidence in the division of numbers into 
‘periods of tens is a subject, that has been noticed by phi- 

losophers ever since the time of Aristotle, and is now gene- 
rally attributed to the formation of man; that is to say, 

his having ten fingers, by the assistance of which, in all 
probability, calculation, or at least numbering, was first ef. 

fected. See Mountucla’s Histoire des Mathematiques, vol. 1. 
Our present scale of notation, however, though founded 

on this principle, was not the immediate cansequence of 

this division, but was an improvement introduced a long 

time afterward; as is evident from the works of the Greeks, 

who, notwithstanding they divided numbers into periods of 

tens, had no idea of the present system of arithmetic, the 

great and important advantage of which is, the giving to 
every digit a local, as well as a simple or natural value, and 
by this means being able to express any number, however 

large, by ten numerical characters ; and, for want of which, 

the Greeks employed twenty-seven, we may say thirty-six, 

different symbols, with which they could not for a long . 

time express a number above 10000; but they afterwards 

extended it to the squares of this number. See an ingeni- 

ous essay on this subject, by Dalembert, at the end of the 
French translation of the works of Archimedes. 

I have already observed, that the advantage of our pre- 

sent system of notation consists in giving to each character 

a Jocal value, by which they increase in a tenfold proportion 
from the right hand towards the left; but in this I wish to 

be understood as merely speaking of the method, and not 

of the number that is selected for the radix of the system ; 

for there is no‘doubt, that either 6 or 12 would have better 

answered this purpose, particularly the latter. 

It would be extending this paper to too great a length ta 

enter into the peculiar advantages of this or that system of 
%, notation ; 
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notation ; particularly, as the number 10, though not the 

best that might have been adopted, is very proper for the 
purpose; and as the advantages possessed by the other are 
not such as can lead us to expect, or even to wish, that it 

should ever be substituted for that, which long established 

eustom has rendered so familiar to all our ideas of numbers, 

Ishall therefore, in what follows, limit myself entirely tothe 

method of transforming a number from.one scale to an- 

other, and showing its application to the rule of duodeci- 

mals, which, so far as relates to the converting of a number 
from our own scale to any other, and its application to the 

rule above mentioned, [ conceive to be new, and more sim- 

ple than any other that I am at present acquainted with. 
Let r be the radix of any system, and a,b, c, d, &c., the 

digits, by which any number (N) is expressed in that sys- 
tem, then we have 

N = ra 4 or®*h 4 rte 4 or®-3d, &e. + 9. 

183 

Method of 
transforming 
a number from 

_one scale te 
another. 

Thus 1746 in the decimal scale may be expressed by 

10%.1 + 10%.7 + 10°.4 + 6, and, in the duodenary scale, 

8467 may be represented by 12%.8 4+ 127.4 + 127.64 7. 

And so on for others; where it will be readily observed, that 

the number of characters, including the 0, in any scale of 
notation, will never exceed the number that expresses the 

radix of that system. ‘Thus, in the binary scale only two 

characters are wanted, namely 1 and 0; in the senary, six ; 
in the decimal, ten; and in the duodenary, twelve; two ad- 

ditional characters being necessary for expressing 10 and 

11, those I shall represent thus 10 = @, and 11 = y,so that 

the digits of this system are as follows. 

0,1, 52..95-4) BOF 7. 8x 95 Os oe 

Now, r being the radix of any system, and a, 6, c, d, &c. 

the digits of a number in that system; also 7’ the radix, 

and a’, b’, c’, d’, &c. the digits in any other system: then, 

in case of equality, we shall have r®a + r=" +- r2~%e + 

g-8d. &e. = Ma 4 r’'™-*H' 4+ "2 e', &e.; and, therefore, 

in converting a number from one scale to another, this equa 

lity must be established, and we must solve the above equa- 

tion, the value of all the numbers being givenon one side, but 
on 

Number of 
characters 
must equal 
the root of the 
system. 

Duodenary 
characterse 
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on the second, only the value of r’, the other letters vepre- 
senting unknown quantities: whence, as. there are several 

unknown quantities, and only one equation, it is evident, 

‘that there are, in an algebraical point of view, various va-~ 
lues of a’, b’, c’, d’, &e., as also of m, that will establish this 

equality; but the forms being limited to a certain number 
of digits, less than r’, only one possible answer can be ob= 

tained, and this is best effected independently of any alge- 
braical consideration. 

Numbersea- § Thereis no difficulty in converting a number from any 
ee other scale of notation into our own, for we have only to exe” 
scale to which press the numbers by means of the foregoing formula, and 

vustomed, then collect the value of the separate terms. 

Example 1. Thus, to transform the number expressed by 74671, in 
the duodenary scale, into the decimal notation. 

Here 74671 = 124.7 4+ 123.4 4+ 19%6 + 19.7 41, also } 

And 124.7 = 145152 

123.4= 912 

127.6 = 864 

19.74: j 84 

1 1 

therefore 74671 = 153013 

xaropte 2, Again, convert 3441 from the senary to the decimal scale, 

First 3441 = 6%.3 + 67.4 + 6.441. 

and 67.3 = 6483 

67.4 = 144 

6. 4 SG QA 2 

= 1 | 

therefore 3441 S 817 4 
er 

¥xample 3. Convert 1010110 from the binary to the decimal scale of 
notation. 

Here 1010110 = 29° +0 + 2° +0427 4+2+40=86, 
so that 1010110, inthe binary scale, is expressed by 86 in the 

common notation. 

We 
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We have, therefore, no difficulty in transforming a num- 

ber from any other scale to our own. But it is not so easy The converse 
to convert a number from the decimal to another notation, More difficult. 

though the-operation is of a similar nature; but the diffi- 
culty arises in our not being so ready in the use of the 

other scales. 

In this case the given number is always of the form 10%a Rule. 

+ 10-"F + 10%%c, &c., and the readiest way to transform it 

is, first to convert each of the powers of 10, beginniug with 
the lowest, into the required scale, then each of the 

given terms in the formula into the same, the sum of which 

will be the answer. When it is only necessary to observe, 
that in all the operations of multiplication, and addition, we 

must divide by the radix of the system, setting down the 
overplus, and carrying the quotient, instead of dividing by 
10, as is done in common arithmetic. 

As an example, let it he required to transform 1728 to the Example 4. 

duodenary scale. 

First 10 = @ 
10° = @ AEG. = BA 
10° = 84x 9 =6y94 
10* = 674 X @ = 5954 

- &e, 

Also 1728 = 108+ 10%.7 + 10.2 + 8. 

8°= See srs 

10.222 ¢9 %2= 18 
10°.7-s .(84.X 7 = 494 
107.1 =—6y4 x 1= Gy4 

therefore 1728 = . 1000 Ans. 
ene 

_ This example being understood, the transformation in 

other cases will become very easy: thus in the following 
examples, transform 71671 to the duodenary scale. 

First, 71671 = 10*.7 + 107.1 4+ 103.6 + 10.7 4 1. Example 5. 

Now 
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Now in Ay ease sil 

LO Poesy) Onyr Fess 50 

10°.6'= 84x 6= 420 

1.1=6y74X1= 674 

104.7 = 5054% 7 = 34614 

35587 Ans. 

Example 6. ‘Transform 11111 to the senary scale. 

Here 11111 = 10* + 10% + 107 + 10 4 1. 

= ] oar 1 

Or se Bae = 14 

Fer Tae ae 244 

BO? = O44 S° 14) =~ 4644 

10* = 4344 % 14 = 114144 

1923235 Ans, 

Examyle 7. Convert 1248 into the binary scale. 

First 1248 = 10%.4 107.2 + 10.4 + 3. 

10 — 1010 
rot = 1010x1010 = 1100100 7 
10° = 1100100 x 1010 = 1111101000 

again & = 1000 = 1000 
10.4. = 1010 X 100= © 101000 
10? X% 2= 1100100 x 10= 11001000 
10° ee Bi 1111101000 

e_—X—X—_o— 

Ans+eees++* 10011100000 
— 

Easy im pace | Various other examples might be given, but the above are 

tee, sufficient for pointing out the method of transformation, 
which will become remarkably easy with a very little prac- 
tice. We might also pursue the subject still farther, by con- 
verting a number from one seale to another, neither of 
which is the decimal ; but this is perhaps better effected, by - 

first transforming the numbers into the decimal scale, and 
afterwards into that proposed. 

Application I shall conelude now with showing the application of what 

has 



CONVERSION OF NUMBERS FROM ON SCALE TO ANOTHER. 187 

has been said to the rule of duodecimals, or cross multipli- to the -ule of 
cation. duodecimals, 

To multiply feet, inches, parts, &c. by similar denomina- wie 
tions. 

Rule. Transform the number of feet, if above 12, into the 

duodenary scale, and set the inches, parts, &c. as decimals ; 

then multiply asin common arithmetic, exeept, carrying for 

every 12, instead oi every 10, as in common operations. : 

Example. Multiply 3 feet, 5 inches, 7 parts, by 3 feet, 
11 inches, 2 parts. 

Here 3°57 

12°8542 —14 feet, 8'5",4,. 2”. 

Multiply 17 feet, 3’, 4” by 19 feet, 5’, 11”. 
15°34 

17°Sy 

13908 
7248 

gey4 
1534 

240°9688 = 336 ft. 9’, 6”, 8°”, 8°". 

Find the solidity of a cube, the side of which is 3 feet, 7 in. 7 
parts. 3°77 

3°77 

2151 

2151 

P99 

11-2361 
377 

784067 
784067 

336963 

34°009017 =47 ft. 10’, 10”, 10°", 10”, 1, 7. 
— : And we 
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This preie And thus may any operation in duodecimals be performe 
ee yh wees ed as readily as common multiplication, and the result ob- 

tained to the greatest degree of accuracy, on both of which 
accounts, I consider is as preferable to the rule commonly 
given for this purpase. 

V. 

- On the Propagation of Sound through unelastic Fluids. In 
a Letter from Francis Exvis, Esq. 

To Mr. NICHOLSON. 
SIR, 

Propagation of I Have accidentally become acquainted with a fact relative 
sald through to the propagation of sound through unelastic fluids, which 

seems new; and if really so, you may perhaps deem it of 

suflicient interest, to be made known threugh the medium of 
your Journal. 

‘Fhe soandec- Bathing in a warm bath at Cheltenham, and plunging my 
Rae ga. Head under the water, I was suprised by a harsh, disagreeable 

tion of steam, sound, and jar through both ears, resembling the sound and 

sensation, that would, I imagine, be-received, were a sheet 

ef tin laid on each ear, and struck simultaneously with two 

small hammers. Induced by curiosity to examine whence 
this could proceed, I observed, that the bath, which is ten 

er twelve feet square, was heated by steam conveyed inte it 

at one of its angles by a metallic tube; and that the conden- 

sation of the steam produced at intervals in this tube a dull 

elicking sound. By immersing one ear in the bath, and 

keeping the other in the air, I ascertained, that it was this 

sound altered and augmented by being propagated through 

the water of the bath, which had caused the harsh snapping 

noise,and jarring sensations, that I have already described. 

The distance of my head from the entrance of the steam-- 

tube into the bath was seven or eight feet: and it is remark~ 
able, that, when it was submerged, I had distinct, though 

simultaneous sensations of the jarring sound in each ear. 
I am, Sir, 

Your very obdient servant, 
Scmerset Place, Bath, FRANCIS ELLIS. 

10th Dec. 1809. Observe 
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OBSERVATION. 
This noise is of the same nature as that of simmering 5 OS thessme 

(See Philos. Journal, vol. XJ, p. 216) and, like that it is pro- nature as that 

duced by the collapsion of the water rushing into the va- il aaa 

cuum left by the bubbles of steam. It does not seem easy 
to account for the distinct sensations in thetwo ears. Lincline 
to think, that it may have arisen from the direction of the 
undulatory motion having been more favourable to one ear 
than to the other according to position, and that the ear most 
directly opposed to the undulation may have received a 

stronyer action than the other. If this were the case, the 
sensation ought to be single when the face was directly op- 

posed to the steam orifice. 

W.N. 

— —— aN = 

VI. 

Miscellaneous Observations on some Phenomena of Combus- 
tion. Ina Letter from a Correspondent. 

To Mr. NICHOLSON. 

SIR, 

N OT knowing whether your publication takes in such 
trifling observations as what I am about to offer, I leave it 
to your choice to insert them or not; but not having met 

with them in my own reading, I conceive they may be ac- 
ceptable to some of your younger readers. 

1. Ihave made at different times phosphorus Bottles to. Phosphorus 

serve instead of a flint and steel (by simply melting the bottles. 

phosphorus in a dry and heated phial, and allowing it to 
burn for a few seconds); and I find, that, though kept with 
a well ground stopper, they always get wet after using about 

twelve or fifteen times, probably from the phosphoric acid 
attracting water from the atmosphere at the times of opening 
the bottle. This, beside the expense attendant on re- 
newing them, sometimes proves a mortifying disappont- 

. ment ; 
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Enlarged flame - 
of an Argand 
lamp.. 

‘ 
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ment; but by dipping the match as usual, and then rubbing 

it briskly upon a piece of old woollen cloth, or even brown 
paper, it will almost certainly inflame. 

2. When the leaking vessel of an Argand lamp is re- 
moved, after it has filled with oil, the lamp Aoki 

lighted, the flame rises to the height of severa! inches. 
Siig after I had seen this I was unable to account for it, 

- but it arises no doubt from the gas being confined in the 

Candle rekin- 
dled without 
eontact of 
flame.., 

Camphor in 
earraway, seed, 

Remarks. 

inner cylinder, which will not inflame till the admission of 

a current of air, for the flame does not rise unless the re- 

ceiver has been full for a short time, nor does it ever rise 

above a certain height. 

3. When I first began to attend to Natural Philosophy, 
an eminent lecturer, a chemist, whose course I attended, 

gave as an instance of attraction, ‘ A candle just blown out 

is relighted on the approach of a lighted body, as it attracts 
the flame without touch:” and it was long before I saw the 

absurdity of this explanation, by having recourse to the ab« 

struse doctrine of attraction, instead of saying, the carbu- 

retted hidrogen, that is produced, inflames, and thereby. 

creates a fresh supply of intlammable gasses. 

G. O. 

I find that camphor is contained in considerable propor- 
tion in the seeds of carraway (carum carui). 1 |b. of 

seed yields about 4 0z. of oil, and 4 oz. of camphor. . 

REPLY. 

Many of the greatest discoveries have arisen from cir- 
cumstances apparently trifling; for which reason they ought 
never to be considered as unworthy of attention, The first 
observation of G. O. is known to the venders of phosphorus 

apparatus, who generally put a piece of cork for rubbing 

the match upon.—I am disposed to think, that the aug- 

mentation of the flame in an Argand lamp, when the oil 
cup is taken off, arises merely from the increased passage 
for the ascending air. If the hand or any other flat surface 
be held beneath the lower orifice after the oil cup (as usual 
ly made) has been removed, all the variations from the 

brilliant 
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brilliant white to the brown smoaky flame may be observed 

with great advantage, accordingly as the hand is held more 
or less remote from the aperture. 

W.N. 

VII. 

On the Process for procuring the Metal of Potassium by 
Means of Iron. Ina Letter from a Correspondent. 

SIR, 

191 

y y ISHING to repeat some of the brilliant experiments Quer: on the 

_of Mr. Davy, I endeavoured to procure the metal of pot- 
ash by means of iron, in which I have repeatedly failed. 
As I perceive Mr. Curaudau, a French chemist; has also 
failed in procuring potassium in this way, I have taken the 

liberty to request you will communicate in your next num- 
ber every information you may be possessed of with respect 
to the minutice of the process, and the best and readiest 
method of constructing an apparatus. I hope you will at- 
tend to this, being persuaded, that it is the difficulties that 

are first met with which have prevented other chemists from 
following the steps of Mr. Davy. 

I remain, Sir, 

Your obedient reader, 

A. B. 

P.S. I understand Mr. Hachett has written something 
on the subject, but I have not seen an account of his expe- 
riments. 

ST 

REPLY. 

As the experiment never fails in the laboratory of the 
Royal Institution, I apprehend a brief account of the man- 
ner in which it is there performed will be the most satisfac- 
tory answer I can give to my correspondent. 

method of pra 
curing potas~ 
sium by means 
of irom, 

A common gunbarre!, made very clean, and bent in the ayatea de- 
manner scrited. 
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manner represented at fig. 6, plate IV, has an iron recep- 
tacle, A, ground into one end of it, and furnished with a 

ground stopper. This receptacle contains from two to three 

ounces of potash (pure potash) that has been in fusion. 
Very clean iron turnings are placed in the middle of the 
barrel D, which is heated to whiteness; and the potash is 
kept cool till this temperature is attained. The potash is 
then slowly fused, and it passes through a hole in the re- 
ceptacie upon the turnings. The heat is kept up till gaseous 
matter ceases to come over. The extremity of the tube B 
is kept cool, and in this the potassium collects. Common 

air is prevented from ensering by a glass tube, C, which 

supports the weight of a column of mercury. 

VIII. 

Description of a reflective Goniometer. By Wiu11Am Hype 

Wottaston, M.D. Sec. R. S*, 

From the advances that have been made of late years in 

crystallography, a very large proportion of mineral substances 
oe ae may now be recognised, if we can aseertain the angular di- 

vanced, mensions of their external forms, or the relative position of 

those surfaces, that are exposed by fracture. But though 

the modifications of tetrahedrons, of cubes, and of those 

other regular solids, to which the adventitious aid of geo= 

metry could be correctly applied, have been determined 

with the utmost precision, yet it has been often a subject of 

regret, that our instruments for measuring the angles of 

Bec crystals are not possessed of equal accuracy, and that in 

strument for applying the goniometer to small crystals, where the radius 

measuring the jn contact with the surface is necessarily very short, the 
angies of crys- : “ 
tals still want- M€asures, even when taken with a steady hand, will often 

ing. deviate too much from the truth to aid us in determining 

the species to which a substance belongs. 

A means of remedying this defect has lately occurred to 

me, by which in most cases the inclination of surfaces may 
This defect 

subglirt. * Philos, Trans, for 1809, p. 259. 
; 2 be | 



REFLECTIVE GONIOMETER. 193 

be measured as exactly as is wanted for common purposes, 
aud when the surfaces are sufficiently smooth to reflect a 

distinct image of distant objects, the position of faces only 
sy of an inch in breadth may be determined with as much 
precision ag those of any larger crystals. 

For this purpose, the ray of light reflected from the sur- By using a 
face is employed as radius, instead of the surface itself, and lengthened rg: 
accordingly for a radius of =}; of an inch, we may substitute 
either the distance of the eye from the crystal, which would 

naturally be about twelve or fifteen inches ; or for greater 

accuracy we may, by a second mode, substitute the Weusnee 

of objects seen at a hundred or more yards from us, 

The instrument which | use consists of a circle graduated Sy 

on its edge, and mounted on a horizontal axle, supported 5*">e4- 
by an upright piilar (Plate V.) This axle, being perforated, 
admits the passage of a smaller axle through it, to which any 

_erystal of moderate size may be attached by a piece of wax, 

with its edge, or intersection of the surfaces, horizontal and 

parallel to the axis of motion. 

This position of the crystal is first adjusted, so that by Method of 

turning the smaller axle, each of the two surfaces, whose "7g it 
inclination is to be measured, will reflect the same light to 

the eye. 
The circle is then set to zero, or 180°, by an index at- 

tached to the pi:tar that supports it. 

The small axle is then turned till the farther surface re- 
flects the light of a candle, or other definite object to the eye; 
and, lastly, (the eye being kept steadily in the same place) 

the circle is turned by its larger axle, till the second surface 

reflects the same light. This second surface is thus ascer- 

tained to be in the same position as the former surface had. 

been. Theangle through which the circle has yuoved is in 

fact the supplement to the inclination of the surfaces; but 

as the graduations on its margin are numbered accordingly 
-jn an inverted order, the angle is correctly shown by the in- 
dex, without need of any computation. 

It may here be observed, that-it.is by no means necessary Agale-at ais 

to have a clean uniform fracture for this application of the irregular fra¢ 
instrument to the structure of laminated substances; for lis Salog 
since all those small eg of a shattered surface, that it . 
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- are parallel to one another (though not in the same plane}, 

Smal) errour 
from parallax, 

May be obvi- 
ated, 

Accuracy of 
the instru- 
ament. 

glisten at once with the same light, the angle of an irre- 
gular fracture may be determined nearly as well, as when 
the reflecting fragments are actually in the same plane. 

In this method of taking the measure of an angle, when 
the eye and candle are only ten or twelve inches distant, a 

small errour may arise from parallax, if the intersection of 

the planes or edge of the crystal be not accurately in a line 
with the axis of motion*; but such an errour may be ren- 
dered insensible, even in that mode of using the instrument, 

by due care in placing the crystal; and when the surfaces 
are sufficiently smooth to reflect a distinct image of objects, 
all errour from the same source may be entirely obviated 

by another method of using it. 

For this purpose, if the eye be brought within about an 

inch of the reflecting surface, the reflected image of some 

distant chimney may be seen inverted beneath its true place, 

and by turning the small axle may be brought to corres- 
pond apparently with the bottom of the house (or with some 
other distant horizontal line.) In this position the surface . 

accurately bisects the angle, which the height of that house 

subtends at the eye (or rather at the reflecting surface) ; 

then, by turning the whole circle and crystal together, the 
other surface, however small, may be brought exactly into 

the same position; and the angle of the surfed may thus 

be measured, with a degree of precision which has not hi- 
therto been expected in goniometry. | 

The accuracy, indeed, of this instrument is such, that a 

circle of moderate dimensions, with a vernier adapted to it, 
will probably afford corrections to many former observations. 

-J have already remarked one instance of a mistake that pre- 
vails respecting the comimon carbonate of lime, and I am 

induced to mention it, because this substance is very likely 

* J cannot omit mentioning, that Mr. Sowerby had thought of em- 

ploying reflection for this purpose, nearly at the same time as myself; 

but did not succeed to his satisfaction, in consequence of an attempt to 

fix the position of the eye. For when the line of sight is determined by 

a point connected with the apparatus, the ra‘lius employed is thereby li- 

mited tu the extent of the instrument, and the errour from parallax is 

manifestly increased. 

to 
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to be employed as a test of the correctness of such a gonio- 
meter, by any one who is not convinced of its acc uracy 

from a distinct conception of the principles of its construc- 

tion. 

The inclination of the surfaces of a primitive crystal of 
carbonate of lime is stated, with great appearance of preci- 

sion, to be 104° 28 40”: a result deduced from the sup- 

“posed position of its axis at an angle of 45° with each of the 

‘surfaces, and from other seducing circumstances of appa- 
rent harmony by simple ratios. Dut however strong the 

presumption might be that this angle, which by measure- 

ment appr sehdiel to 45°, is actually so, it must nevertheless 

be in fact about 45° 20’; for I tind the inclination of the 

surfaces to each other is very nearly, if not accurately 105° 
.as it was formerly determined to be by Huygens * ; and 

since the measure of the superficial angle viven by Sir 

Isaac Newton+ cerresponds with this determination of 

Huygens, his evidence. may be considered as a further con- 
_ firmation of the same result ; for it may be presumed, that 

he would not adopt the measures of others, without a care- 

ful examination. 

In the annexed plate, 

a & Is the principal circle of the goniometer graduated 

on its edge. | 
- ec. The axle of the circle. 

d. A milled head by which the circle is turned. 

ee. The small axle for turning the crystal, without mov- 
ing the circle. 

Jf. A milled head on the small axle. 

g- A brass plate supported by the pillar, and graduated 

as a vernier to every five minutes, 

h. The extremity ofa small spring, by which the cirele is 
stopped at 180°, without the trouble of reading off. 

2? and kk. Are two centres of motion, the one horizontal, 

the other vertical, for adjusting the position of a crystal : one 

turned by the bandle /, the other by the milled head m, 

The crystal being attached to a screw-head at the poist 

* Huygenii Opera Reliqua, Tom. i; p. 78—Tract. ae Lumine. 

+ Newton’s Optics, 8yo, p. S29, Qu. 25, concerning Iceland Crystal. 
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(in the centre of all the motions), with one of its surfaces a8 

nearly parallel as may be to the milled head m, is next ren- 
dered truly parallel to the axis by turning the handle 7 till 

the reflected image of a horizontal line is seen to be hori- 
~#ontal. \ 

By means of the milled head f, the second surface is then 
brought into the position of the first, and if the reflected 
image from this surface is found not to be horizontal, it is 

rendered so by turning the milled head m, and since this 
motion is parailel to the first surface, it does not derange 

the preceding adjustment. 

IX. 

Remarks upon Meteorology : with a Specimen of a new Me- 

teorological Table. By J. Bostock, M.D, 

T HAT part of the science of meteorology, which consists 

Predictive me- jn predicting the changes of the weather, is not only inte- 
teorology of 
great use, 

Yt must be 
founded on 

, observation. 

The benefit 
arising-from 
meteorologica 
tables not yet 
answerable to 

their trouble 

resting from its connection with the great operations of na- 
ture, but is also in itself of obvious practical utility. It has 
accordingly engaged the attention of many philosophers ; 
and numerous aitempts, some derived from hypothesis, and 
others founded upon supposed experience, have been form- 

ed, to lay down a set of rules, which might apply to the va-. 
rious circumstances that present themSelves. ‘The basis of 

these rules must be observation ; and it is from a conviction 

of this truth, that many scientific men, in different parts of 

the world, have assiduously employed themselves in forming 

what are called meteorological tables, But, I think, I may 

venture to assert, that the benefit derived from these tables 

of observations by no means corresponds with the trouble 

) that has been bestowed upon them. After marking down 

the height of the barometer and thermometer, noting the 

direction and force of the wind, and measuring the quantity 
of rain, fer years together, it does not appear, that the ob-+ 

server is in any degree enabled to determine, whether the 

next day will be fair or foul, calm or stormy. On the con- 

trary 

—s 



REMARKS ON METEOROLOGY. 197 

trary we know, that there are many persons who are igno= 

rant of all the principles of science, and have never syste- 

matically studied: the subject, who have notwithstanding ‘elgg <s 
arrived at that practical knowledge, which gives the study the advantage 

its principal value. I now refer to farmers, sailors, and ° science. 
such other persons as are led by their occupations to spend 
much of their time in the open air; and to whom a kuow- 

ledge of the changes of the weather is of immediate impor- 

tance. Every one who has conversed much with these per- 

sons must know, that they have acquired great sagacity in 
predicting these changes ; and yet it unfortunately happens, 
that their knowledge is of little use to any one, but them= py nisknowe 
selves, not being in the habit of conversing upon the sub- ledge is con. 

ject, and having acquired their ideas solely by the exercise cei ase 

of their own faculties, they are often absolutely unable to 

conyey to any one else the reasons by which their own judg- 

ment has been determined. It is now some years since I 

became impressed with this view of the» subject, and since 
I resolved to endeavour to imitate the method by which These two 

this practical knowledge appears to be obtained, and at the pita a at 

same time to frame a nomenclature, by which I might be ledge might 

able to convey my ideas to others. Although my mode of >@ combined. 

life, as a resident in the middle of a large town, has been 
unfavourable to such pursuits, yet I think that I have been 
not altogether unsuccessful in my attempt; some points of 
importance I consider myself as having ascertained, and 
many more have suggested themselves, which a longer series 
of observations must confirm or refute. 
‘My plan of observation, as it appears, essentially consists, Attempt to ef- 

first, in paying a constant attention to stmospherical phe- fect this. 
nomena of all kinds; and secondly, im adopting a nomen- 

elature, by which these phenomena may be accurately re- 
corded, and by which the observations made at different 

times, and in different places, may be compared together. 

In the meteorelogical journals which have been hitherto 
published, either by learned societies, or by individuals, we ae ee ea 

. have had the height of the barometer and thermometer taken rological 1a- 
at two or three stated periods in the course of the day, the bles, 

degree of the hygrometer is frequently added, the quantity 
_ of rain that has fallen, the force and direction of the wind, 

and 
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and occasionally there are subjoined to these a few very 
general remarks, as to the cloudiness or brightness of the 

atmosphere, the presence of fogs, mists, &c.* It is no 

doubt necessary and desirable to ascertain these points; 

but they are very far from being the most important objects 

of attention. What I have been in the habit of considering 

as such are first the nature and shape of the clouds, aud the 

progressive changes which they are undergoing ; secondly, 
the relative state of tke barometer, whether nsing or falling, 

and with what degree of rapidity; and thirdly, the relative 

state of the wind, whether increasing or diminishing, whe- 

ther it has lately changed its direction, and from what point 

it proceeded before its change. These are the objects to 
which the attention should be uniformly directed, and which 

may be considered as the basis of all meteorological pre- 
dictions. There are also a number of accessary circum- 

stances, that may be occasionally employed. Of these soine 
of the most important are, any sudden or remarkable 

changes in thetemperature or humidity of the atmosphere ; 
the aspect ef mountains or other distant objects; the ap- 

pearance of the horizon as Contrasted with that of the higher 

regions of the atmosphere ; the state of the air as to fogs, 

mists, dew, haze, &c.; the electric state of the air; the 

manner in which smoke is affected in passing from chimney 

tops; andthe state of evaporation from the surface of the 

earth. It will be evident, that to enter into a full descrip- 

tion of all the modifications and varieties of these different 
phenomena would require a long dissertation ; my present 

object is however merely to offer a specimen of my diary, 

and to accompany it with such explanations as may render 
it intelligible, and at the same time illustrate its princi- 

ples. ‘ 
I have selected asa specimen of my diary that part of it, 

which contains an account of the weather in September last, 

as it was marked by many stnking changes, which will give 

me an opportunity of explaining several different parts of 

* See the Journal published by the Reyal Society, that in the Journal 

de Physique, that in the Bibliotheque Britannique, Bent’s Meteorolo-~ 

gical Tables, the table published in this work, in the Athenwum, and 

in the Philosophical, Monthly; and Gentleman’s Magazines, 

aay. 
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wy system. I must observe, that neither this, nor any other 

part of my diary, is in what I consider as a perfect state; 

my observations were necessarily interrupted from a variety 
of causes, and it is impossible, that any one not residing in 
the country, and being much in the open air, could pay that 
constant attention to atmospherical phenomena, which J re- 

gard as so important. I may premise, that the preceding 

month of August, although wet, was remarkable rather for 

the frequency, than the long continuance of the rains; it 

was a bad harvest month, but might have passed for season-~ 
able spring weather ; the temperature was low, but uni- 

form. Towards the end of the month there were some 
warmer and drier days, and the farmers began to hope that 

-a fine autumn was commencing; the event however proved 

extremely contrary to their expectations. 

SEPTEMBER, 1809. 

1 SE 29°72—= Partially clear, some light clouds, 

nearly cali. | Continued all the day 
nearly clear and calm with a gentle 

SE  29°65— breeze. | Evening clear and calm; a 
very pleasant day. Mountains clear, 

but light. No tufts or lines, but a few 

small, round, dark clouds; afternoon 

transparent. 

@ SE  29°60— Uniformly cloudy, gentle breeze. | Af- 
terwards some breaks, the breeze in- 
creased. At noon some rain came on 

for 2 hours. Afternoon cleared parti- 
ally, and wind went to E. Then some 

bo) 29°50— heavy broken clouds, and an imperfect 
arc between E and W. | Evening wind 
high, partially clear, driving showers in 

e 

, the night. 

3 E 29°48 Fresh breeze, heavy clouds, tendency 
pine? to rain. | Forenoon more clear and less 

windy. Afternoon a heavy shower, then 
partially clear and a gentle breeze. | 

Ez 29°50+4- Evening some lightning. The state of 

3 the atmosphere, which produced the 
squall 

199 
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ree 29°53 

E 20°53 

5 NE. 20°45— 

29°41 

4 29°41 — 

NNW _ 29-28— 

7 ENE 29°23— 

squall of the 2d, now changed, but 
wind still E. 
Partially clear, breeze, dense clouds, { 
Forenoon partially clear, warm, plea- 

sant, gentle breeze. Then became 
cloudy and continued so the rest of the 

day, nearly calm. Tendency to rainin 
the afternoon. In the forenoon a pre- 
cipitating arc S to N, in the afternoon 

went to SE. Small contiguous solar 
halo; clouds moved rapidly from 

SE. | Evening dark, calm, uviformly 
cloudy. 

Uniformly cloudy and calm. | Conti- 
nued all the day uniformly cloudy, ex- 
cept ashort time about noon. Almost 
quite calm, wind went quite round to 
W, 5, and again to NE. Afternoon 

rather fogey. Evening dark and calm. 

Rain in the night, cloudy, calm. | 

Grew partially clear about noon, and 
at 3 P. M.a ventle breeze sprung up 

from NNW. Pleasant, but close day. 

Evening a_ good deal of lightning and 

some heavy showers. 

Cloudy with some breaks, nearly calm. 
Forenoon grew partially clear, and 
breeze increased. At noon heavy show- 

ers; then partially clear, gentle breeze, 

az 

29°16 

EE 29:20+4 
3 

Bod 
z 

hghtning in the afternoon. | Evening 
bright, almost perfectly clear, gentle 
breeze. The barometer, which had 

been falling almost uniformly for the 

last seven days, began to rise about 
6P.M. 

29°30-+ Partially clear, calm. | Continued calm 

during the greatest part c the day ; a 
‘gentle breeze from NNW in the after- 

noon. In the forenoon there was a pre- 
éipitating’arc from ESE. Gradually 

. grew 
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29°38 + 

29°49 + 

29°62-+ 

29°56— 

29°55 

29°58 -+ 

grew more clear, and in the afternoon 

nearly so; dissolving constitution ; plea- 

sant day. | Evening bright. Lightning 
in the night. 
Cloudy, thick body of clouds moving 
before the wind; breeze. | A tendency 

to clear early in the forenoon, but again 

became cloudy, and about noon a little 

rain. Afternoon round shaded body of 
clouds moving before the wind. Cold, 

irregular, fresh breeze. Large piled 
clouds at sun-set. Sour day. 
Bright, nearly clear, gentle breeze. 

Some lines from W to E. | Large roll- 
ing clouds begen to form about 9, gra- 

dually grew more cloudy ; at 12 it be- 
gan to rain and rained for 2 or 3 hours. 
About 3 P. M. wind went to W, at 
first a breeze, then grew more calm. 
Became more clear. | Evening very 
clear and calm. In the afternoon an 
imperfect wreathed arc from NW. 

Cloudy with breaks, breeze. | Conti- 
nued so during the day, generally bright 
with large clouds, sometimes rounded 
and rolling, sometimes heavy and bro- 

29°66+ ken. Cold breeze. | Evening cloudy, 

29°68+4- 

29°70 

29°69— 

breeze. 
Bright, partially clear, cool breeze. 
Clouds rather broken, moving before 

the wind. | Continued all the day bright, 
some heavy clouds, breeze, inclined to 
squally. | Evening bright, clear, with 

some heavy clouds; nearly calm. At 

sunset wind went more towards. This 
morning seemed like a elearing day, 
but at sunset the mountains were trans- 

parent. : 
Partially clear, gentle breeze. | Clouds 
increased in the forenoon, and at noon 

uniformly 
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uniformly cloudy. Heavy and gray 

atmosphere, shaded towards the horizon. 

About 3 began to rain, and continued 

29°56— more or less all the afternoon and even- 

29°74-- 

ing. Cold and fresh breeze. 
Partially clear, gentle breeze. | In the 
forenoon - irregular tufts, generally 

poiting to W. Shower about noon, 
At 1 wind went to E, clouds dense 

and broken, now more clear. | Evening 

very clear, starlight, gentle breeze ; in 

the afternoon irregular tufts tending 
to N. 

29°924 Partially clear, calm, veering. | In the 
forenoon dense clouds. In the after- 

neon an arc from NNW, with some 

flocks pointing to E. Gentle breeze 
from NNW. | Evening cloudy, nearly 
calm. 

Uniformly cloudy, nearly calm. | Mis- 

ty rain came on at 8, and continued for 
2 hours, About 10 wind went to W, 

and became a fresh and squally breeze; 
tendency to clear at noon. Mountains 
black and large; a low stratum of 

clouds moving rapidly from SW. In 

the afternoon thick rain, squally breeze. 
Evening partially clearand more calm. 
Large heavy clouds slowly moving be- 
fore the wind. | Showers during the 

day, clouds with some breaks, breeze. 

In the afternoon cleared, and the even- 

ing was bright and nearly calm. 
Seemed to have rained much in the 
night, now heavy rain, uniformly clou- 
dy, nearly calm, clouds moving rather 

yapidly from SE. | Rain continued un- 
til noon, then showers. Wind went to 
W, barometer continued falling rapidly. 
Partially clear, large clouds floating 

on 
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29.264 

29°56-4+ 

29°63 + 

29°09 + 

29°53-4 

29°58— 

29°33 +- 

29°43 

29°40— 

on a gray ground. Wind squally in 
the afternoon; about 8 became high, 

and at 10 grew a violent storm ; baro- 

meter began to rise about 10.. 
Some squally showers in the night, still 
windy, partially clear, clouds moving 

from NW.| In the forenoon heavy 

showers. About noon became more 

clearand calm; afternoon bright, geutle 
breeze. | Evening nearly calm, at first 
nearly clear, then more cloudy. 

29°27— Heavy rain, uniformly cloudy, nearly 
calm. | In the forenoon wind went to 
W, breeze, partially clear, with occa- 
sional heavy showers. | In the evening 
the wind went to W, became high with 
squally showers. Barometer had fallen 

-54 in 24 hours, now tends to rise. 

Still high wind ; bright, partially clear, 

large dense, shaded clouds, moving be- 

fore the wind. | Continued bright with 
large clouds, breeze. Barometer had 
risen ‘44 in 12 hours, but about noon 

tended to fall. Afternoon lines point- 
ing to W; then grew uniformly cloudy 
and precipitating, gentle breeze. 
Rain in the night, and wind. Now 
rain, uniformly dull, breeze. | About 
10 cleared partially with a breeze; at 
noon went to SW; during the rest of 
the day sometimes bright, sometimes 
considerably clouded, precipitating. 
Wind returned to S in the evening. 
About noon there were many irregular 
tufts, the ends pointing to SE; when 
the wind went to SW the tufts all dis- 
appeared, and white rolling clouds 

formed. In the afternoon an imperfect 

_ are from SW. 
Rain 

203 
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23 ahica’ 29°32-++ Rain in the night; partially clear, 

clouds slowly moving from SW. | Con- 
tinued so until noon, then it grew more 

cloudy, and then a heavy shower. Wind 

Ww 29°55+ went to W and was high for some hours, 

ps: A heavy shower holween 4and 5 P.M. 
Then became more clear and calm, 

large clouds moving before the wind ;- 

gentle breeze. Lightning. 
24 29°64 Very heavy showers in the moruing, 

calm, | For some time partially clear ; 
29°67 then heavy rain for a considerable part 

| of the forenoon. Large shaded clouds, 

SW 29°64— calm. Afternoon gentle breeze, plea- 
sant. | Evening more cloudy with show- 
ers, nearly calm. Lightning. 

25 W  29°56+ Rain in the night, still showery; par- 
3 tially clear, broken clouds, ‘breeze. | 

WNW 29°73+ Intheafternoon some heavy rain, breeze. 

: Jn the forenoon an imperfect precipi- 

tating arc from SW, with rolling clouds 
moving before the wind; mountains 

clear, not dark. | Evening bright; 
: round clouds slowly moving before the 

wind, dissolving ; nearly calm. 

Rain inthe night ; partially clear, clouds 
heavy and broken, moving slowly before 
the wind. | During the day irregular 

SW .29:50—— breeze, pleasant. Aboutnoon long, irre- 

4 gular wreathed arc from NNW to SSE, 

some crossing lines pointing to SW. 

Afternoon more cloudy, precipitating 

sky, a little rain, irregular breeze. 

27 W. 29°16-— Rain in the night, which still continues ; 

an uniformly cloudy with breeze. | Fore- 

noon wind roseaod for some hours was 

very high, with violent showers of rain 
NNW 29:554+ and hail. About 4 wind abated, went 

* to N, atmosphere cleared, and became 
dissolving. 

to [>2) 

w= 
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dissolving. | Evening cool, fresh breeze 
from NNW; bright. with some dense 
clouds. 

28 Nw 29°68+- Windy in the night, still continues so; 

partially clear, dense and broken clouds 

moving before the wind. | During the 
NW 29°83+ day cold fresh breeze; partially clear, 

al large shaded clouds, some flying show- 

_ ers. | Evening more calm and clear. 

299 NNW 29:85 Partially clear, dense clouds moving 

ay slowly before the wind. | During the 
day sometimes bright, partially clear; 

W 29°82— Forenoon feathered are from N ; lower 

vita stratum of clouds moving slowly from 
S W; muddy with dark clouds in N. | 
¥ Evening cloudy, calm. Reverse resolv- 

ing day. 

$0 § 29°70-+ Uniformly cloudy, nearly calm. | Mild, 

* misty rain for 2 or 3 hours in the fore- 

WwW noon; about,noen wind went to W, 

a fresh breeze sprung up and it cleared; 
wind then went to NW, grew bright, 

NNW 29°89+ clear, and nearly calm. | Evening bril- 

ba hant, a few clouds, nearly calm, dis- 

solving. 

The diary consists of two columns, the first for the di- Diary explain- 

rection and force of the wind, the second for the height of ed. 

the barometer, and to these is appended a large space for 

occasional remarks. for the direction of the wind I think 

it sufficiently minute to divide the compass into 16 points; 
N, NNE, NE, ENE, E, &c. for the other quarters. wing, 

The force of the wind is compreheaded under 8 general 
terms, which have each their appropriate figure. 1, calm; 
2, nearly calm; 3; gentle breeze; 4, breeze; 5, fresh 

breeze; 6, windy; 7, high wind; 8, violent storm. There 

are some other circumstances connected with the wind, whe- 

ther the force be uniform, or whether it be irregular, what 

is usually called squally; whether it be increasing or dimi- 

mishing at the time of the observation; whether it blow 

steadily 
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steadily from one point, or veer about; whether it shift ir~ 
regularly or revolve gradually; and lastly, whether it ap- 

pear to extend high into the nip ict or only affect the 
lower stratum. . 

The height of the barometer is noticed between 8 and 9 
in the morning, and at the same hour in the evening; but 
its absolute height is of little consequence, unless we know 

whether it be rising or falling, when it began to rise or fall, 
and also what connection there is between these circum- 
stances and the direction of the wind, and the shape and 
appearance of the clouds. The following case will illustrate 

the greater importance of relative than of absolute observa- 
tions upon the subject. Suppose that nothing was known 
of the state of the preceding day, but in the morning we 
find the barometer at 29°75, its medium height, the wind 

W, a ventle breeze, and the sky partially clear. These 

circumstances afford no decisive indication of the probable 

state of the day, and according to the preceding appear~ 
ances, they may afford either a favourable or an unfavour- 
able prognostic. If the evening before the wind had~been 

NW, the atmosphere brilliant, and the barometer 29°80, 

we may expect, that the wind is travelling to the SW, and 
that rain-will probably ensue; but, on the contrary, if the 

preceding day had been rainy, the wind in a southerly 

point, and the barometer low, we may fairly hope that an 

improvement wil! take place in the weather. It isin my opi- 
nion principally for want of this plan of retrospective ob- 
servation, that our meteorological instruments are of so little 
use. ¢ 

The occasional remarks form by far the. most important 
part of the above table, and upon them I shall now proceed 

to make some comments. The phenomena of the clouds I 

consider as forming the most important part of my system 

of observation, and they require a great variety of terms to 

designate all their characters. They are varied as to their 

general shape, size, colour, density, height from the surface 

of the Earth, and motion. Beside these there are three 

points particularly to be attended to, whether their bulk be 

increasing or diminishing ; whether any change be taking 
place in their character, and one kind of cloud be gra~ 

dually 
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dually passing, or becoming converted into another species; 
and what is their relation with respect to the state and di- 

rection of the wind. To enter into a full detail of this sub- 
‘ject would alone occupy a long dissertation, I shall merely 

take occasion to illustrate sone parts of it in the explana- 

tion which I shall give of the specimen of my journal. In appearance of 
the account of the state of the weather on the Ist of Sep- distant objects. 

tember [ have mentioned the appearance of distant objects. 

Those to which [ refer are the mountains, which are seen 

in different directions from the vicinity of Liverpool. Teo 
the W and SW we havea long line of hills situate in the 

counties of Flint and Denbigh, from 20 to 30 miles dis- 
tant, and beyond these the summits of some of the Caer- 

narvonshire mountains are visible. To the S we have the 

high lands in the SW of Cheshire, and beyond these are 
occasionally seen the peaks of the Montgomeryshire moun- 

tains. To the E and SE is the range ofvhilis that separates 
' the counties of York and Lancaster, and also those in the 

N of Derbyshire and Staffordshire. It is not in many si- 
tuations, that the spectator has an opportunity of seeing all 
these objects from one point cf view, nor is it often that the 

state of the atmosphere renders them all visible at any one 
time; but it will be perceived, that our situation is very 

favourable fer observations of this kind. Distant objects 
vary as to their apparent size, their distinctness, and their 
coleur. 

Under the title of particular states of the atmosphere [I State of the 

mean to designate some phenomena, which are sufficiently oie 
obvious and characteristic, but the immediate cause of 

which is doubtful. I have observed in my notes, that the 

afternoon of the tst of September was transparent, and I 

shall endeavour to describe what I mean to designate by 

this term. A transparent condition of the atmosphere sel- 

dom lasts for more than a few hours, and these generally 

before sunset. The sky is either clear, or if there be any 
clouds, they consist of fine lines lying parallel to each other, 

or of irreguiar tufts in the upper parts of the sky, or of 

smalj, round, spotted clouds near the horizon... What how- 

ever gives the character and name to this kind of day is the 
q eecuerly beautiful appearance, which moderately distant 

objects 
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objects present, especially any Jarge expanse of water. I 
cannot describe it better than by saying it is like a picture 
very highly varnished. Another characteristic circumstance 
in a transparent atmosphere is the appearance of smoke as 
it ascends from a chimney ; it mounts up for a considerable | 
height in nearly a straight line, and in a slender column, 
and is a much longer time than usual in diffusing itself 
through the air. The sun frequently sets with a degree of 

mist, but often surrounded by the most brilliant colours, 

and for some time after its orb has disappeared, the whole 
horizon exhibits an extremely delicate lilac or violet tinge. 
Every one who has not been in the habit of minutely at- 

tending to the states of the atmosphere is ready to exclaim, 
that the weather has every appearance of being settled, and 
that we are at least certain of the following day being fine. 
My observations however lead me to the conclusion, that 

there is no more infallible sign of a change of weather, than 
one of these transparent evenings. 

Liverpool, Feb. 5, 1810. : 

(To be continued.) 

&. 

On the Nature of the intervertebral Substance in Fish and 
Quadrupeds. By Everary Home, Esq. F. R. S.* 

Iw examining the internal structure cf a squalus maximus 
of Linnzus, that lately came under my observation, a de- 
scription of which will be the subject of a future paper, I 
met with a peculiarity in the mtervertebral substance of the 

spine not hitherto made known to the public. 
The fish is thirty feet six inches long, the diameter of the 

larger vertebra near the head, seven inches. The interver- 

tebral substance was cut into by Mr. Clift four days after 

the fish was brought on shore, and a limpid fluid rushed 

* Philos, Trans. for 1809, p. 177. 

out 
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out with so much velocity, that it rose to the height of four 

feet. 
At the end of twelve days, { had an opportunity of exa- 

mining a portion of the spine, the intervertebral joints of 

which were preserved entire; upon sawing through two of 
the vertebrae, a fluid was met with, of the consistence of li- 

quid jelly with clots of different sizes floating in it, so that 
in eight days a considerable tendency to coagulation had 
taken place, although the fluid was entirely excluded ffoin 
the external air. 

_ The form of the cavity, sling exposed by a longitudinal 
section being made of it, is nearly spherical, capable of con- 

taining three pints of liquid ; the lateral parts are ligamen- 

_ tous and elastic, uniting together the edges of the concave 
surfaces of the two contiguous vertebre. When the liquid 
is evacuated, the elasticity of the lateral ligaments brings 

the ends of the vertebrze within an inch and half of each 
other; in this state the inner layers of the ligaments, which 

are less firm in texture than the outer, project into the ca- 
vity, and may be mistaken for a part of its natural contents; 

this portion when soaked in water swells ont to a consider- 

able size, the water readily insinuating itself between the 

membranous layers of which it is cohibescss 
. The whole thickness of the lateral ligaments is about one 

inch, the external half of which is compact and elastic, the” 
other appears to possess a very slight degree of elasticity. 

The appearance of the joint is shown in the annexed draw~ 
ing, and an account of the analysis of the fluid by Mr. W. 
Brande forms a postscript to this paper. Every part of the 
mechanism is formed on so large a scale, that it is rendered 
conspicuous, and nothing is left to doubt or conjecture; the 

mature of the joint is different from eyery other that is met 

with in animal bodies, and there are many circumstances 

respecting it, which render it uncertain whether human in- 
genuity can ever make any resemblance to it, that can be 
applied to the purpases of mechanics. 

These would have heen sufficient grounds for bringing 

this subject before the Society ; but there are others of still 
greater importance, which have induced me to make it a 

separate communication; it enables us to explain the gene- 
‘You. XXV. —Man. 1810. P. ral 
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ral principle upon which all intervertebral joints are form- 

ed, which has been hitherto but imperfectly understood. 

With this view, I will first describe the principle upon which 
this particular joint is formed, and then show the resem- 
blance that it bears to those of other animals, in which the 

parts are uot so readily distinguished from one another, and 
consequently their precise use has not been accurately as- 

certained. * 
yee The fluid contained in the cavity, being incompressible, 

fluid. preserves a proper interval between the vertebra, to allow of 

the play of the lateral elastic ligaments, and forms a ball 
round which the concave surfaces of the vertebra are mov- 

ed, and readily adapts itself to every change, which takes 

place in the form of the cavity. ~ 

Elasticity of The elasticity of the ligaments, by its constant action ren- 

the ligaments, ders the joint always firm, independent of any other sup~- 
port, and keeps the ends.of the vertebrae opposed to each 
other, so that the whole spine is preserved ina straight line, 

unless it is acted on by muscles or some other power. 

- When a muscular force is applied to one side of the spine, 
it stretches the elastic ligament on the opposite side of the 

joint, and as soon as that force ceases to act, the joint re- 
a substitute for turns to the former state. This 1s one of the most beauti- 

ao ac- ful instances in nature of elasticity being employed as a 
substitute for muscular action, 

The extent of the motion in each particular joint is un- 

doubtedly small, but this is compensated by their number, 
and the elasticity of the vertebrae themselves, 

Other fish Fish in general have their vertebrae formed with similar 

a similar oncavities to those of the squalus maximus; these, when 

exainined after death, contain a solid jelly, but in the living 

fish it is found in a fluid state. This fact was acertained in 

the skate, the smallness of the quantity of fluid in any one 

joint, and the readiness with which it coagulates after death, 

prevented it from being before observed: the fluid in the 

skate is found by Mr. Brande to have the same properties, 

sa far as the small quantity that can be collected admits of 

examination, with that in the squalus maximus. 

Form $f the Although this structure of the intervertebral joint ap- 

cavity differ pears to be common to fish in general; the form of the ca- 

vity 
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vity is not in all exactly the same; in the skate it is. ve~ 

ry similar to that in the squali, but in the common eel it is 
more oblong, the longitudinal diameter being about one 

third longer than the transverse one. 

It it evidently contrived for producing the quick vibra- 

tory lateral motion, which is peculiar to the back bones of 

fish while swimming, and enables them to continue that 
motion for a great length of time, with a small degree of 
muscular action. 

In the sturgeon, there are some curious peculiarities in peculiarity in 

the structure of the spine. Externally there is the common the spine of 

appearance of regular vertebrae, but these prove to be only aah io 

cartilaginous rings, the edges of which are nearly in contact, 

and are united together by elastic ligaments, forming a tube 

the whole length of the spine; this 1s lined throughout its 
internal surface with a firm compact elastic substance, about 

the thickness of a cartilaginous tube; within this is a soft 
flexible substance in a small degree elastic; in the centre 

there is a chain of cavities in the forin of lozenges, contain- 

ing a fluid, and communicating with one another by very 
small apertures bearing a slight similarity to the interverte- 
bral cavities of the spine in other fish. 
_Asall the different parts of which this spine is composed 

are more or less elastic, except the central fluid, it must have 

great flexibility adapting it to the motions of this particular Hee 

fish. The structure of the spine in the lamprey eel resem- prey. 
bles that of the sturgeon. 

The intervertebral joint, which is common to fish, is not Saineeeue 

met with in any of the whale tribe, whose motion through whale similar 

the water is principally effected by means of their Henson piety a 

tal tail; in them the substance employed to unite the verte- 

bree together is the same as in quadrapeds in general, and 

from Hie size of the vertebre it is on a larger scale, ane ren- 

dered more conspicuous. 

_ The external portion is very firm and compact, is ranged es 

in concentric circles with transverse fibres uniting the layers eh pean pe 
together, it becomes softer towards the middle, and in the stead of the 

centre there is a plant soft substance without elasticity, but “sp 

admitting of extension more like a jelly than an organized 

. fers body, 
Pe 



| 912 NATURE OF THE INTERVERTEBRAL SUBSTANCY. 

| body, corresponding in its use to the incompressible fluid in 
| the fish. 
| Other animals ‘To ascertain whether this structure was generally met 

examined, “aL: : / ; 
with in the spines of quadrupeds, Mr. Brodie, at my re- 

1 quest, examined the intervertebral substance in a great many 

animals, and found, what, undonbtedly, was very little to be 

Hog & mbbit. expeeted, that in the hog and rabbit, in the central part, 

there is a cavity with a smooth internal surface of the ex- 

tent of half the diameter of the vertebra, in which is con- 

; tained a thick gelatinous fluid, so that in some quadrupeds 
there is an approach towards the intervertebral joint in fish ; _ 
but whether this 1s to answer any essential purpose to these 

animals, or 18 only to form an intermediate link in the chain 

of gradation of structures, which is so uniformly adhered to 
in the productions of nature, cannat-at present be deter- 
mined. 

Bullock, sheep In the bullock, sheep, deer, monkey, and man, the struc- 
deer, monkey, ture corresponds with that of the whale; in the three last, 

aia the central substance appears to be the most compact. Be- 

sides the structures already mentioned, there is in some ani- 

Allegator, = mals one of a very different kind; in the alligator the ver- 
tebre through the whole length of the spine have regular 
joints between them, the surfaces are covered with articulat- 

: ing cartilages; and there is synovia and a capsular ligament. 

Snake, In the snake, there is a regular ball and socket joint between 
every two vertebrae; so that the means employed for the 

motion of the back bone in different animals, comprehends 

almost every species of joint with which we are acquainted. 
Having mentioned a sufficient ntmber of facts to point 

out the animals, in which the different structures of the in- 

tervertebral substance are to be found, I have abstained from 

being more particular in my account; as it would in no re- 

spect elucidate the principal object of the present commu-~ 
nication. 

Humanspine. From the facts and observations which have been stated, 

it appears that the mtervertebral substance of the haman 
spine does not consist entirely of elastic ligament, dense in 
its texture at the circumference, and becoming gradually 

softer towards the centre; but that the middle portion is 

composed 
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composed of materials which render it very pliant, though 
not at all elastic, fitting it to keep the vertebrae at the pro- 

per distance from each other, so as toadmit of the actiomof 

the lateral elastic ligaments. 
When this knowledge is applied to'the treatment of cur- Curvature of 

yatures of the spine, a complaint so commonly met. with in te spine. 

young women, whose strength does not bear the necessary 
proportion to the growth of the body, it will show the great 

impropriety of overstretching the intervertebral ligaments, 
since i) that state the central substance no longer supports 

the vertebrae, and the joints must lose their proper firmness, 
which will be attended with many disadvantages. 

As the principal motive, which induces me to prosecute the Advantages of » 
laborious researches of comparative anatomy, is to attain a a inlay 

more complete knowledge of the structure and functions of 
the human body, than can be acquired jn any ‘other way ; 

and to apply this knowledge to the most useful of all pur- 

poses, the cure of dieases; the success which has attended 

my labours, in the present instance, affords me particular sa- 
tisfaction ; 1t encourages me in the pursuit of those inqui- 

ries, and holds out an invitation to others, by showing them 
that the paths of nature, however frequently they have been 
traced, are not yet sufficiently explored. 

Explanation of the Plate. 

A longitudinal section of one of the intervertebral joints Explanation 
of the squalus maximus, after the fluid had been evacuated, °f the plate. 

and the parts had been steeped in water. 
Pl. V,aaqaa. The section of the vertebra, to show its shape 

and the two concave surfaces which form the intervertebral 

cavities. ‘The vertebra itself is partly bone, and partly 
transparent cartilage ; the bony portion forms the two cup+ 
like cavities, and the intermediate substance consists of bony 

- ¢ells in form of lozenges filled with cartilage. 

The cavity of the joint is in its contracted state, and the 

juner portion of the lateral ligaments, which is made up of 

thin layers of a loose texture, has its interstices loaded with 

water, which makes it project into the cavity of the joint 
more than it could doin a natural state. 

The 
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The external sisrtioe of the ligament, to the thickness of 
half an inch, is the only truly elastic part on* which its 
sirength depends. 

A chemical Analysis of the Fluid contained in the interverte- 
bral Cavity of the Squalus Maximus. By Mr. Wiu.1aM 
BRANDE. 

The fluid found in the intervertebral cavities is of an opal 
colour; it is semitransparent, and has a strong fishy smell 
and taste. 

Its specific gravity is 1°027. 

In the first instance it does not readily mix with water ; 

but is easily ditfnsed through that fluid by ignition. 
When heated in a water bath to a temperature of 212°, it 

becomes more transparent, but undergoes no farther appa- 

rent change. 

Infusions of galls and of catechu produce no alteration in 

it, 
Solution of oximuriate of mercury occasioned a very co- 

pious white precipitate, and a similar effect was produced by 

a solution of nitro-muriate of tin. 
Nitrate of silver and acetate of lead threw down precipi- 

tates of murtate of silver and of lead. 

Muriatic acid occasioned a slight cloud after two hours 

had elapsed, and after twenty-four hours, a deel OG a 
of white faky matter separated. 

Alcohol produced no change. 

The fluid readily mixed a a solution of pure Jee 2 
small quantity of ammonia being at the same time evolved. 

Muriatic acid did not produce any immediate precipitation 
in this alkalinessolution. 

The effect of these reagents enislenaiet proves the non- 
existéncelof gelatine in this fluid ; it would also appear, that 
it contains no albumen, unless the effects produced by mu- 
riatic acid, and by the oximuriate of mercury and of tin, 

be regarded as indications of that substance. 
It seems to approach nearer. to.mucus or mucilage, than to 

any other animal fluid*.) — , ) W hen 

RA 

* By mucus of animals, I mean a glary fluid, which does not mix Téa- 
ne oa 
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When the fluid is evaporated in a temperature not ex- Analysis of the 

ceeding 220° to half its bulk, an opaque substance, in the pi alg i 
form of blueish white filaments, gradually separates. A shark. 

thin semitransparent pellicle forms at the same time upon 
the surface, which, when removed, is soon succeeded by 

another. These pellicles were dried on bibulous paper. 

The fluid part, remaining after the separation of the fila- 
_mentous substance and pellicles, afforded a very distinct 
yellowish cloud with solutions containing tannin. It was . 
somewhat turbid, but did not form any deposit. In other 
respects, it nearly resembled the original fluid before eva- 
poration. 

The filaments, which appeared during evaporation, were 
separated by passing the fluid through a piece of fine mus- 
lin. They resembled albumen imperfectly coagulated, not 
only in appearance, but in most of their chemical proper- 
ties. 
When the fluid began to putrify, a considerable quantity 

of the same substance separated spontaneously. 

This substance was insoluble in water, and when boiled 

for a few minutes in that fluid, it became whiter, harder, 

and more opaque. 
It underwent the same change in alcohol, and when 

boiled in alcohol, or in dilute muriatic acid, it became still 

more firm, and appeared like perfectly coagulated albu- 

men. 

In this state it was soluble in a solution of pure potash, 
forming a saponaceous compound, which was decomposed 
by dilute muriatic acid, a white flaky precipitate being form- 
ed. It possessed the other properties, which Mr. Hatchett 
has enumerated as belonging to coagulated albumen *. 

When the pellicle, which had formed on the surface of 
the fluid during evaporation, was nearly dry, it became 
somewhat tough and elastic; it was semitransparent, and of 
a dirty white colour. 

dily with water, which is coagulated neither by heat nor acids, and which 

does not form a precipitate with solutions containing tannin. 

+ Vide Phil. Trans, 1800, 

When 
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Analysis of the | When boiled for some time in water, about three fourths 

Fae ees of it were found to be soluble in that fluid, the remainder, _ 

shark, when separated by filtration, possessed the properties of the 
albuminous substance already mentioned, 

The solution afforded a copious precipitate with solutions 

containing tannin. It was not at first affected, either by 

oximuriate of mercury, or of tin; but after twenty-four 
hours, a slight deposit took place. 

; Although these reagents indicated the presence of a abe 
stance having the properties of pure gelatine in solution, yet 

it could not be brought to gelatinize by the usual method 
of evaporation, 

From these experiments it would appear, that the mt er 

vertebral fluid ts of a peculiar nature; that in its original 

properties it resembles mucus, but that under certain cir- 

_ cumstances it is capable of being converted into modifica- 
tions of gelatine and albumen, av 

The intervertebral. fluid of the skate was found to re- 
semble mucas; it did not exhibit any traces of albumen, 

but the quantity which I procured for examination being 

very small, [ was unable to ascertain its further. analogies to 

the fluid found in the intervertebral cavities of the squalus 
maximus. 

eee aaa 

XI. 

On expectorated Matter. By Grorce Pranson, M. D. 
Ste CIN Sig 

: 
States of the "I HE attention of physiologists has been very much with- 

een ya drawn, for the last half century, from the consideration of 
thehumoral the different states of the circulating and secreted fluids, in 

aut 4 ‘hie consequence of the opinion, that the nervous and fibrous or 

disrepute. muscular systems. can afford satisfactory interpretations of 
the phenomena of living beings; and on account of the 

disgust produced. by the visionary properties and groundless 
hypotheses, originating :: the humoral doctrines of Galen. 

_® Phil. Trans. for 1809, p, 313, 

But 
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But late experiments have manifested, that various things 
taken into the stomach can be made at pleasure to produce 

considerable effects, by impregnating sensibly the blood 

and urine, as well as the milk, sweat, and perhaps saliva. 

Farther; the fine experiments of professor Colman have fustance of the 

shown, that the contagious glanders may be excited in the importance of 
ass by the transfusion of the blood of a glandered horse, radar 
and the matter from the nose of the glandered ass can pro- 
duce this disease in the horse or the ass*. Hence I appre- 
hend itis reasonable to expect, that the farther investigation 
of the properties of the animal fluids will afford gratifying 
instruction to the researcher in natural science, and impor- 

tant practical information to the physician. 

On the present occasion, I desire the honour of commu- Importance of 

nicating the knowledge I may have acquired by investigat- melas gg 
ing the properties of expectorated matter secreted by the matter. 

bronchial membrane. The appearances of this substance 
serve to regulate the judgment of the physician concerning 
several diseases of the lungs; but especially of that of pul- 

monary tubercles, which yearly destroys from 120000 to 

140000 subjects of the United Kingdom. It is fit that I 
remark, that I do not notice in this paper the ingenious 

experiments of several learned chemists, because by so do- 
ing I should be led into a detail of too great extent for my 
design. 

- The sumerous varieties of expectorated matter, according 
to my observation, may be arranged and characterized un- 
der the following seven heads : 

I. The jellylike semitransparent kind of a blueish hue, Its varietias. 
excreted in the healthy state. 

II. The thin mucilagelike transparent matter, so copi- 

ously expectorated in bronchial catarrhs. 

Ilf. The thick opaque straw coloured, or white and very 
tenacious matter, coughed up in a great-variety of bron- 
chial and pulmonary affections; espécially in that of tu- 
bercles. 

IV. Puriform matter secreted without any division of con- 

* Mr. Colman alleges, that there is not a sufficient quantity of blood, 

in a single giandered ass, to excite the glanders by the transfusion of 

» blood into the horse, ote 
tinuity, 
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tinuity, or breach of surface of the bronchial membraiie, 

very commonly occurring in pulmonary consumptions, 

V. The matter which consists of opaque viscid masses, 

together with transparent fluid; or the second sort above 

stated, with nodules of the third or fourth kind, 

VI. Pus from the vomice of tubercles. 

VII. Pus from vomice by simple inflammation of the 
lungs, and without tubercles. 

Other kinds. Other kinds of matter are occasionally coughed up, such 

as calculi—masses of self-coagulated lymph—serous fluid 
—blood itself—and perhaps the vascular substance of the 

lungs; but I do not write on these matters, beeause they 
either do not belong to any particular recognized disease, 

or they are rare occurrences in some well known disease, 
and are too obvious to require description. 

Secr. I. Sensible, or obvious Properties. 

Jelislike blue- I. The jellylike matter, as already said, is excreted in the 

ish matter. est health, as well.as sometimes in disease. It is mostly 

coughed, dr hawked up, ina morning, soon after a night’s 

repose, during which it seems to accumulate. A few masses, 
-or nodules, then appear of the consistence of jelly, and from 
the size of a pea-toa hazle nut. It is also at any time lia- 

‘ble to be excreted, in consequence of various extraneous 

matters irritating the fauces, to the amount of a few no- 

-dules. It is of a grayish colour, or inclining to blue, with 

black specks; and it is rarely whitish in nodules. The con- 
sistence is that of jelly, but of much greater tenacity. It 

awit .. has a barely perceivable taste of common salt, or muriate 
of soda.’ It commonly floats on water, but by agitation to 

disengage air bubbles, it sinks. It has no smell. To the 

naked eye, or assisted by a single magnifier, this matter 
seldom appears uniform, but consists of a mixture of opaque 

-and transparent masses of irregular figures. With'the com- 
- pound micrescope, spherical particles were perceived, though 
few in number, when duly diluted. The presence of an 
alkali £ could in no instance perceive, by means of the usual 
tests, namely, turmeric paper, litmus paper slightly red- 
dened by vinegar, and cloth stained with violet juice; nor 
was an acid denoted by means of litmus paper, except ae 

I had. 

ee ee te. tg re 
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I had reason to believe it was derived from various acid sub- 
stances taken with the food, or drink, adhering to the inside 

-of the mouth and fauces. ue 

2. The mucilagelike expectorated matter, according to my Mucilagelike 
observation, occurs much less frequently than the other Seah 
sorts. It appears suddenly in great abundance in certain 
bronchial catarrhs. I have seen it to the amount of two or 

* three pints in twenty-four hours. -It is also secreted, but 
less copiously in paroxysms of spasmodic asthma, and of the 
hooping cough; and but rarely in pneumonic, or pleuritic 
inflammations, and in some chronical organic diseases of the 
heart and lungs. 

This matter is'a transparent uniform fluid of the consist- Described. 
ence of white of egz; or of a mucilage compounded of 
about one part of Arabic gum, and four or five parts of 
water. It is colourless—has a fleshy smell—has a brackish 
taste. After standing eight or ten hours, a deposit takes 
place of fibrous, leaflike, or curdy masses, some of which 

vare seen suspended in the clear fluid. In some cases no- 
-dules of opaque thick ropy matter, at certain times, accom- 
-pany this mucilagelike matter. Under the simple magnifier 
I perceived irregular figured masses partly in motion and 

partly suspended, With the microscope, globules were 
‘seen; but larger considerably than those of the blood, and 

much less numerous. With the usual tests there were no 

indications of alkali, or of acid, provided the matter was 

‘unmixed with other things. It usually floated, or was sus- 

pended in water, when first expectorated ; but on standing 
in the water it fell to the bottom, evidently owing to the dis- 

engagement of air bubbles. 
| By standing exposed to the air in warm weather, it sooner 
‘grew foetid than pus of abscesses ; without becoming opaque. 
Neither could I) render it opaque or thicker, by exposure to 
‘a stream of oxigen gas for an hour; or by exposure of it in 
a jar of this gas for a month. 

- 8. The opaque ropy matter above-mentioned. 
Ist. It is secreted most copiously in that very common, Opaque ropy 

-and extensively epidemial disease of our climate, the winter-™@ 

cough, occasioned by tubercles, to the amount of half a pint : 

er 2 pint in twenty-four hours; especially during the winter 
> season 
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season for several successive years, and sometimes during 
the whole of a long life, after the age of forty or fifty years. 

Qdly. It is often the expectorated matter of the pulmonary 
consumption of young persons, also oceasioned by tuber- 

elés, but frequently mistaken for the pus of abscesses or 

vomnice. S3dly. It appears, oftentimes, in pneumonie or 
bronchial inflammation with fever, seemingly being a bene- 
ficial discharge ; as well as in some instances at the close of 
a fever without concomitant inflammation of the lungs. 
4thly. A severe paroxysm of spasmodic asthma is often ter- 
minated in the excretion of this kind of matter. Sthly. A 

secreted substance of this sort is sometimes expectorated ia 
varios chronice! organic disedses of the lungs, the heart, 
aorta, and parts contiguous to the lungs, which occasion 
difficult transmission of blood through them. 

In all these instances the matter by expectoration is of 
the consistence of thick cream, or of thin toasted cheese; 

so tough as to hangin the form of a rope, four or five inches 
in length, on poaring it from one vessel into another. Its 
aggregation is such, that it is readily detached in large 
masses from the vitreous surface of vessels. It is not un- 

usual for small black, or reddish spots, and streaks, to ap- 

pear on the surface of this sort of expectorated substance. 

A pretty large bulk of it is seldom throughout uniform’; 
but it is frothy, and exhibits opaque masses of various hues 
with transparent matter interposed. The colour is yellow- 
ish, straw-coloured, and white, or gray : it also, though sels. 

dom, is greenish and bluish. The éaste, asserted by pa 

tients, is, in their own terms, various, namely, saltish, nasty, 

faintish, sweetish, luscious, or like that of a sweet oyster,— 

a sharp of sour taste is the most rare. ‘The only smell which 
I have perceived is that of flesh, but very frequently there 
is none. When any offensive or pungent smell was per- 
ceived, immediately after expectoration, | have always found 
that it was owing either to the foulness of the vessel in. 

which it was received ; or it was from extraneous matters in 

the mouth, and from decayed teeth. 

This opaque viscid substance, being duly diluted with dis- 
tilled water, was éxamined with microscopes of common, as 
well as of very great powers: by means of any of them 

crowds | 
te 
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efowds of spherical particles were seen passing to and fro, ia 

carrents, not unlike those of the blood ; except that they 

wete larger. These globules I could not destroy, or alter 
in form, by trituration ; or by long boiling in water; or by 

exsiccation, and again dissolving in water; or even by coa- 
gulation with mineral and vegetable acids, with alcohol, 

with sulphuric ether, or with tannin, and alum; or by mix~ 

ture with caustic alkalis in a proportion which leaves the 

liquor turbid ; or for some time after the putrefactive pre- 

cess had appeared. But these globules disappear with such 

@ proportion of sulphuric acid as detaches charcoal ; or of 
nitric acid, and of liquid potash, as produces a clear solu- 

tion: also by charring by tire. It is perhaps superfinous to 

remark, that these atomic globules are quite different from 

the air bubbles usually entangled iu this kind of matter, as 
“perceived by the microscope ; the latter differ much from 

the former, in being of far greater magnitude—in being less 

numerous—in being transparent, and disappearing on agi- 

tation, or heating the matter, or even by mere standing. 

For the most part this expectorated substance swims on 
water; but by agitation or stirring to disengage air bubbles, 
or by merely standing, it sinks. Some of the lumps sud- 

_denly hawked up immediately fall to the bottom of a vessel 
of water. No signs of either acid, or aikali, appeared on 

the trials of this matter with well known reagents, provided 

it was free from extraneous matter; but it was apt to betray 
acidity from things taken with the food or drink, 

- 4, Puriform matter. I have seen this matter expectorated Puriform mate 
‘in several diseases in the quantity of two or three ounces to *™ 
half a pint in twenty-four hours, on some rare occasions, 

‘without any breach of surface. I believe it would be con- 
sidered by every one to be pus, having the properties com- 

“mouly admitted to be those of this substance. It will how- 
ever, perhaps, onlv be just to call it puriforia, for the pre- 

Ben, as it appears to me probable, that I shal! hereafter be 
‘able 10 show, that it. possesses properties not belonging to 

pus of abscesses, although in the obvious, or sensible pro- 

‘Perties, it is similar tosuch pus. Accordingly this expec- 
torated matter is not only opaque, white, or yellowish, and 

thick as the richest cream, but it also has not more tena- 
city 
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city than cream. It is not apt to entangle air, and there- 
fore it immediately mingles with water, rendering it milky ; 
and presently subsides to the bottom, leaving the water 

clear, or at least whey-coloured. It appears to the naked 

eye uniform in its texture; and nearly so under the simple 

lens: but under the microscope thousands of globules simi- 
Jar to those of the blood are seen, which are indestructible 

as those above related belonging to another kind of expee- 
- torated matter. 

Not from ule The substance, of which I am now speaking, is most fre- 
ie eaiinad quently excreted in the latter stages of pulmonary phthisis, 

for many weeks successively. It is taken for granted, that 
this matter is from a breach of surface or ulceration; but 

on examination after death, such a state was not found, in 

many instances, under my observation, although the lungs 
were as usual full of tubercles and vomice. This puriform 
matter is occasionally expectorated in certain other diseases. 
The last summer my colleague, Dr. Nevinson, furnished 

me with several ounces of this sort of substance, but of a 

“greenish hue, and of the consistence of thin cream; which 

was expectorated by a woman in the third week from the 
attack of the measles. In a few days she died. On the ex- 
amination of the lungs very carefully, by the excellent house 

surgeon of St. George’s hospital, Mr. Dawes, no ulceration 
could be discovered in the trachea or in the bronchial 

tubes; nor were any tubercles, or abscesses found in the 

lungs. The patient, according to my information, had ex- 
pectorated more than a pint of this fluid every twenty-four 
hours for a week before death. In another hospital case, a man 

laboured under a cough with spitting of matter, which all - 
who saw it called pus, and as usual it was considered to 
arise from an ulceration, or suppurated tubercles; but, on 

examination after death, the disease was ascertained to be 

condensation of the lungs to the consistence of liver, with 
water in the cavities of the chest, and nothing more. 

Opaque viscid 5. Opaque viscid matter of the third, and perhaps fourth 
=o sort, above distinguished, appearing in nodules, and irre-_ 

i gular figured masses, mixed with transparent slimy matter 
of the second sort. | 

It is not unusual to see the mixture of these two difs | 

; ferent 
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ferent kinds, from severe fits of coughing in that constant 
epidemy of the British islands, the winter chronical pneu- 

monia. valk 
Different parts of the bronchial membrane being in dif- 

ferent states may account for the secretion of the two diffe- 
rent matters. This seems more probable, than that these 
different matters should be secreted from the same part; 

although it is true, that the same part does secrete at one 
period transparent thin slime, and at another an opaque 
thick matter. The former is occasioned by great irritation 
of the membrane, and the latter is the effect of a more grae 

dual secretion with much less irritation. 
For the sake of brevity I avoid a farther description. The 

practical application of these observations, however impor- 

tant, would or be suitable in this place. 

The sixth and seventh kinds of expectorated substances 

being secreted after a quite different manner, and being 

very different in their nature from the preceding five kinds, 

I shall not give an account of them in this paper. 

Sect. Il. Agency chiefly of Caloric. 

1. No effect of importance is produced by this agent, Chemical ana- 

until the temperature of ihe expectorated matters is raised xia 
; ction of heat, 

to about 150° of Fahrenheit’s thermometer: then the state 

of aggregation is evidently altered, the viscidity of each of 

them being diminished. At about 155°, coagulation begins 
to be quite evident in the tirst, third, fourth, and fifth 

kinds of matter—that is, curdy masses of various magni- 

_ tudes appear in a milklike or whitish liquid. On elevating 
the temperature to 160° or 170°, a large proportion of curd 

is formed ; but the proportion of the curdy matter to the 
liquid is very different in different specimens. The viscid 
texture, or tenacity of the expectorated matters, is by this 

treatmeut destroyed. The milky lquid decanted, after 
standing ten or twelve hours, affords, on evaporation to 

dryness, about three or four grains of residue from each 

100 grains. 
This liquid passes very slowly through the paper filter. 

The filtrated liquor affords scarcely more than one per cent 
en evaporation te dryness. By repeatedly boiling in suc- 

cessive 
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cessive portions of water, the whole, as far as I could judge, 
of a given quantity of the curd might be diffused to form 
a whitish liquid; which on evaporation to dryness appeared 

tq afford a residue of the same kind (except in containing a 
smaller proportion of saline substances), as the milky liquid 
which was separated from the curd on the coagulation of 
the expectorated matter. 

The second kind, called mucilagelike transparent matter, 
does not afford curdy masses at the temperatures above- 
mentioned ; but its viscid texture is destroyed, and it be- 

comes a wheylike, or fomewhat milky liquid; and, on exa- 
mination with a magnifying glass, it appears full of curdy 
particles.» After this agency of caloric, the expectorated 
matter ts much less prone to putrefaction, 

* 9. Distillation of the expectorated matters to dryness 
afforded a particularly limpid water, which had a peculiar 
smell, but no impregnation with ammonia; or with any 

other substance which could be detected, except a little 

carbonic acid. 

The residuary matter, in a brittle state of dryness, afford- 

ed by evaporation, varied between two and a half and ten 
per cent of the expectorated substances. The second-kind 

yielded from one thirty-fifth to one forty-fifth of its weight 

of brittle residue. The first kind afforded from one twen- 

tieth to one twenty-fifth of residue. The third kind afforded 
very different proportions of solid residue, according o its 

- consistence, viz. from one tenth to one eighteenth of its 

Attracted 

wioisture from 

the atmos- 

pheie, 

weight, The fourth kind gave from oue twelfth to one four- 

(genie of brittle matter. The fifth kind yielded very differ- 

ent proportions of residue, according to the very different 
proportions of transparent and opaque matter, of which 
it consisted—it varied between one eighteenth and one thir- 

tieth. rei: hel 

3. All these exsiccated -substanees on exposure to atr 

ovew more or less moist, or at least were no longer brittle; 

but became somewhat soft, and proportionately to the state 
of moisture, were augmented’ i in weight. The thinner the 

expectorated matters, the moister, and. the greater increase 

of weight they generally experienced. But parcels of the 
same consistence from different patients sometimes differed 

“much 
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much in degree of moisture on exposure to the air. 1 have 
found some parcels of the second and fifth sorts of expecto- 

rated substances grow quite moist, and receive an increase in 
weight of three per cent. If the residues were kept iii close 
ve ssels, they ,emained ina brittle state. “Larger parcels of 

Bitte matter become more mvist than smaller ones of 
the same ‘kind in the same circumstances. 

‘The milky and curdy liquids, which separated from Milky and c cute 

fet ‘eurdy tusses (1) being poured off; and also the curdy A aie, 
nasses being by ‘pressure tendered dry; the liquids were exsiccated, 

ev evaporated to dryness, but became moist on exposure to thé 

air. The curdy m masses were by evaporation rendered brit- 
tle, and remained soi§ the air. “Ihé residues of the evapo- 

rated liquids were said to taste extremely salt, oi the ex- 

siccated curdy mattér was tasteless.” 
wow 2 The milky liquids (4), concentrated by evaporation, Milky liquids. 

‘did not indicate any disengaged acid, or alkali, to the tsual 
reagents.—By tritarating thése liquids with lime,’ a little 

ammonia was dischar ged—by trituration with ‘concentrated 
‘sulphuric acid, the muriatic acid was disengaged—with 

phosphoric acid, and also with tartaric acid on trituration 

‘and heating, a pungent smell was perceived, somewhat like 

‘that of the acetous acid. On ‘burning toa brown ash the sa- 

‘line residue afforded by evapot:tion of these liquids, the 
sedtshapaithy taste of it was’ that of muriate of soda. This 

“ash readily melted »—being moistened, it turned turmeric 

“paper to a reddish brown colour, and changed turnsole pa- 

“per, réddened ‘by acetous acid, to a deep pte 26h exposure 

to the air, it partially deliquesced—the dissolution, by boil- 
“ing in distilled water, afforded supertartrate of potash on 
the addition of the tartaric acid; and a red precipitate was 

occasioned by nitro-mutiate of platina*, This incinerated 
‘and fused saline residue by other trials was proved to con- 
' tain phosphoric acid and lime; with traces of sulphuric 

acid, magnesia, trou, and perhaps silica; but the chief in- 

'gredients were muriate of soda and potash. 
"6. The curdy matter after expression (4) afforded a 
R i 4 Curdy matter, 

‘much smaller proportion of brown ash than the fusible sa- 

_* The knowledge of this reagent, 1 believe, the chemical world owes 

to Dr. Wollaston. 

Vou. XXV.—Mar. 1810. Q line 
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Opaque ropy line residue (5). It required an intense fire for fusion in a 
matter. platina crucible. The fused mass did not deliquesce, but it 

grew somewhat moist on exposure to the air. It contained 
a much smaller proportion of potash than the former fused 
matter (5); also much less of muriate of soda, but a far 
larger proportion of lime and phosphoric acid, with traces of 
sulphuric acid, magnesia, oxide of iron, and perhaps silica. 

7-.. (a) 15400 grains of the third sort of expectorated 
matter on exsiccatiou afforded 960 grains, that is, one six- 

teenth of brittle substance, or about six per cent, and of 

course this kind of matter contained about ninety-four per 
cent of water (sect. II. 2). This dried matter was reduced 
to a charred state by exposing it to fire ina Wedgwood white 
crucible. In this process it inflamed, emitted the usual 

smell of burning animal matter, especially of bone, and 

swelled prodigiously ; at the same time a black oi] was com- 

pounded rendering the mass soft during the inflammation. 
I could not distinguish the smell of sulphur, but there was 

in one part of the burning, a smell, to my sense, of phos- 
phorus. 

(2). This charred matter was kept in a state of ignition 
ina platina crucible, till it no longer remained in a powdery 
form, but was reduced to a comparatively small bulk of a 

substance of the consistence. of paste in an intense fire. By 

continuing the fire, the charge at length was fused; and af- 

ter being kept in a state of fusion to be quite fluid for ten 
minutes, the fire being withdrawn, a white, brittle, appa- 
rently saline matter, like-melted common salt, was easily 

detached from the platina crucible, which in some places 
_had received a red tinge. 

(c). The melted matter (b) weighed fifty-nine grains: of 
course, this saline residue amounted to 3}, of the expecto- 

rated matter, and to one sixteenth of this expectorated mat- 
ter exsiccated. It tasted only of muriate of soda—it had 

no smell—it effervesced with acids—it betrayed the presence 
of alkali to the tests above-mentioned—after a few days ex~ 
posure to the air, it partially deliquesced— it precipitated 
supertartrate of potash with tartaric acid, and emitted no 
ammonia with lime, or sulphur with muriatic acid, discover« 
able by the most delicate tests. 

(¢). The 
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(d). The fused matter {c) was boiled with three times its Cpaque cope 
weight of distilled water, in which about one half appeared ™*'t¢t 

to dissolve. The clear liquid, decanted from the sediment 

and evaporated, yielded crystals of muriate of soda witha. 

miuch smaller quantity of spicula, or needle-shaped crys- 

tals; and saline matter which appeared under a lens not de- 

finitely crystallized. A second boiling of the sediment, 
with twice its quantity of water, afforded almost entirely 
muriate of soda. A third boiling gave a few crystals of this 
salt only, as appeared under the magnifier. A fourth boil- 
ing, in an equal weight of water, afforded no saline matter.- 

(e). Thesaline matters (d) amounted to forty-five grains 

when evaporated to dryness. I collected by means of a 
toothpick, from amongst the cubical crystals, as much as I 

could of the spicula and uncrystallized saline matter. These 
parts effervesced and precipitated supertartrate of potash 

with tartaric acid, and certainly afforded no soda-tartrate of 
potash—they also afforded a precipitate with nitro-muriate 
of platina—being saturated with acetous acid there was still 
a slight precipitation with muriate of baryt; for without ace- 

tous acid, there was a most copious precipitation with this 

reagent, but the greater part of the precipitate wag dissolved 

by acetous acid, added so as not to supersaturate it-——Oxa- 

Jate of ammonia did not occasion a precipitation,—with ni- 
trate of silver an abundant one took place—lime water pro- 

duced only slight turbidity. ‘The muriate of soda amount- 
ed, in this saline mass of forty-five grains, to thirty-five 
grains, or nearly to one grain i 450 of expectorated mat- 
ter; the rest was subcarbonate cf potash amounting to one 
grain, in about 1540 grains of expectorated matter, with 
which was mixed a minute proportion, probably, of sulphate 
and of phosphate of potash. 

(f). The undissolved matter (d) boiled with muriatic 

acid gave a turbid liquid, but on standing, nearly the whole 

appeared to have been dissolved: a small proportion of se- 
diment only took place in a transparent liquid, which was 
boiled till it no longer parted with muriatic acid.—This dis- 
solution being exsiccated grew liquid on exposure to air; 

and oxalate of ammonia, gradually added, produced, as I 

decidedly ascertained, the precipitate of oxalate of lime. 

Q2 (g). The 
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(g). The filtered residuary liquid (/) with muriate of 
baryt gave immediately a copious precipitation—with lime 
water there was milkiness produced, and subsequently a 

white precipitation which did not disappear on adding a 
small proportion of acetous acid—prussiate of potash occa- 

sioned a greenish blue colour without precipitation—succi- 
pate of ammonia produced a milky liquid—no effect was 
observed from tartaric acid—There being a precipitation 

with caustic or pure ammonia, as wel] as with potash, and 

with the carbonates of the alkalis, it was supposed magnesia 
was present: and the dissolution of this precipitate in mu- 
riatic acid, and in acetous acid, gave no precipitate with 

oxalic acid. Some of the muriatic dissolution, previously 
to precipitation with oxalate of ammonia (/f), beg evapo- 
rated to dryness, the residue was ignited; but if magnesia 
was present, as well as lime, it was in too small quantity to 

be distinguishable from the lime, by composing sulphate. 
The precipitate now under examination was certainly not 
mere magnesia, for it melted into an opaque globule under 

the blowpipe; it was not phosphate of lime, for with sul- 
phuric acid a somewhat bitter and sour substance was com- 
pounded, which afforded a precipitate with ammonia, but 

none with oxalate of ammonia. It was a phosphate not 

only on account of its fusibility, but because a eurdy ap- 
pearance was occasioned by the mixture just mentioned 

with sulphuric acid, on adding it to lime water. Neither 
was it soluble, hke phosphate of lime, in phosphoric acid. 
The quantity of this precipitate was too minute for decisive 
experiments, but from those related, it seems probable that 

it was phosphate of magnesia, which was dissolved, as will 
appear presently, in phosphoric acid, and precipitated b 
ammonia. 

(h). "The residuary liquid (g), after the precipitation by 

oxalate of ammonia, bemg evaporated to dryness, was easily 

ascertained to be phosphate of ammonta, with indications of 

a minute proportion of sulphate. 

(i). It remains only to notice the indissoluble matter in 

muriatic acid (f). 1 found it to grow soft, and the parts to 

cohere vader the blowpipe, aud with a little potash it rea- 

dily melted into an opaque globule. 

8. To 
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8. To obtain a more satisfactory proof of the presence 
of sulphur, forty grains of charred expectorated matter 
were kept in a state of ignition in a platina crucible, with 

another inverted over it to exclude completely the escape 
of pas, for two hours. After cooling, the smell of sulphu- 

retied hidrogen gas was very evident, on the addition of 

diluted muriatic acid, and even of water only. Silver was 
tarnished, and paper wetted with liquid acetite of léad was 
blackened by this gas. In some of the experiments, while 
the charcoal was burning off from the charred expectorated 

matter, I perceived the smell of sulphur, and perhaps of 

phosphorus, 

(To be concluded in our next.) 

ae 

XII. 

On the Nonabsorption of Oxigen in Respiration, in Reply to 
Mr. Acton, by J. F. 

Tu Mr. NICHOLSON. 
SIR, 

My former remarks on Mr. Acton’s communication wére Defence of Mr. 

desizned to rescue Mr. Ellis from the imputation of ‘ per- ice 
verting the experiments” of Mr. Bichat.—My present aim self contradics 

is to tend the same writer from the charge of contradict- #. 
ing himself. “If,” says Mr. Acton, “ two experiments of 
an opposite nature, mentioned doubtless to prove the truth 
of. the general proposition, can be considered a contradic- 
tion, then has Mr. Ellis contradicted himself.’ To this I 

reply, that a general proposition may be supported by dis= 

similar proofs, which require experiments of an opposite 

nature, without involving any contradiction: and such I 
tuke to be the case in the experiments referred to by Mr. 

Acton. -To prove, that air does not naturally enter into the 
blood, Mr. Ellis quotes an experiment of Hales, who in- 
jected air-into the lungs of an animal, but it did not enter 

_ the vessels, Asa farther argument against this opinion, 
Mrs 
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Mr. Ellis also states, that, if air be made to enter the blood, 

it quickly destroys life; and he refers for proof of this to 
an experiment of Mr. Bichat, who not only, like Dr. Hales, 
injected air into the lungs, but confined it there, by which 

means it did enter into the blood vessels, and speedily 
proved fatal. Where now is the contradiction in all this? 

Two different positions, tending doubtless to the support of 
one general proposition, were, by these experiments to be 

~ established; and, if the experiments be deemed correct, 

Messrs. Allen 
and Pepys 
found the oxi- 
gen lost in re- 
Spiration con- 
verted into care 
bonic acid. 

In some cases 
however oxi- 

they go direetly to fulfil their destined purpose. In his zeal 
against the general proposition, Mr. Acton seems to have 
overlooked the varying nature of the proofs adduced in its 

support, and he thus sees contradiction in opposite experi- 

ments directed to the establishment of disstmilar truths. 

In my postscript I observed, that the late experiments of 

Messrs. Allen and Pepys seemed to support Mr. Ellis’s opi- 
nion, that ‘ all the oxigen gas lost in respiration was to be 

found in the carbonic acid produced.” As Mr. Acton pro- 
nounces this an “* inaccurate and unfair statement,” I must 

beg leave, in justice to myself and to those gentlemen, to 
deliver a short abstract of their experiments nearly in their 
own words. In the analysis of the respired air of thirteen 
experiments, in each of which nearly from 3 to 4000 eubic 

inches of air were ounce passed through the lungs, and im 

one instance little less than 10000, where ‘* the breathing 

was nearly natural, the operator scarcely fatigued, and his 
pulse at the end of the experiment (which lasted from 5 te 

24 minutes) not raised more than about one beat in a mi- 
nute,’’ these gentlemen found the quantity of oxigen gas 

and carbonic acid, taken tagether, to amount always to 21 

parts in the hundred, which exactly corresponded to the 

proportion of oxigen gus, previously ascertained to exist im 
the respired air: wherefore they concluded, ‘ that the 
quantity of carbonic acid gas emitted is exactly equal, bulk 

for bulk, to the oxigen consumed.” ‘This conclusion is 

just what it should be, a simple expression of the fact, and 
nothing more; and it goes entirely to support the opinion of 
Mr. Ellis, to which [ before alluded. 

But in two other experiments, which lasted only two or 

three mintites, where not more than 300 cubic inches of air 

were 



ON THE NONABSORPTION OF OXIGEN IN RESPIRATION» 931 

were employed, which were passed eight or ten times through gen disappear- 

the lungs, * until respiration became extremely laborious, i 

with, a great sense of oppression and suffocation in the 

chest, indistinct vision, buzz in the ears, and at last per- 

fect insensibility,” the oxigen and carbonic acid expelled 
.amounted together only to 14 or 15 parts in the hundred, 
instead of 21, as in all the former experiments; and there- 

fore when, as in these experiments, ‘ respiration is attended 
with distressing circumstances, there is reason,” say these 
gentlemen, ‘‘ to conclude, that a portion of oxigen is ab- 

sorbed.”’ "This conclusion, however, unlike the former, evi- 

dently involves matter of opinion, as well as matter of fact. 

To the fact, that a portion of oxigen was lost, I readily as- This supposed 

sent ; but to the opinion, that this oxigen was absorbed, I ae 

must beg leave to demur.. The two series of experiments lungs. 

differ not less in their chemical results, than in their effects 

on the animal system; and although these gentlemen, at 
the commencement of their excellent memoir, seem to have 

been fully aware, ‘“ that the deficiency in the respired air 

_ principally arises from the difficulty in bringing the lungs 
precisely to the same state after as before the experiment,” 
yet they appear to have passed by this consideration in 
forming the above conclusion; and have thus been led to 

consider the mere disappearance of a portion of the in- 
spired air as a proof of its absorption by the blood, when, 

in reality, it proves nothing more than its retention in the 
lungs. 

I have thus endeavoured to separate fact from opinion in 

these experiments; and, if I mistake not, the fact is with 

me and Mr, Ellis—the opinion with Mr. Acton. 

; J. F, 

REMARKS. 

As it is but equitable, that every writer should be allowed Controversy re- 

to defend the opinions of himself or his friend, as far as a 

_may be done without indulging endless or unnecessary con- 
troversy, the preceding paper has been admitted : though I 
apprehend nothing remains now to be said on either side, 

unless 
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unless fresh facts'can be addttced, that may tend to decide 
the point at issue. 3 

Theoxigen ~ I would just observe however, that’ J. F.’s wade of ae~ 

pe Sekar: counting for the deficiency of the proportion of oxigen” in 
respiration not the last two experiments of Messrs. Allen and Pepys quoted 
Ha tal Hi by him appears to be founded on an erroneous idea. Those 

* “gentlemen did not ascertain the absolute quantity of oxigen 
in the air after respiration, they merely determined the pro- 

portions of oxigen and carbonic acid to nitrogen in a givén 

“quantity ; consequently, whether the air left inthe lungs 

at the end of the experiment were more or less, this air 

would have nearly the same proportions of oxigen, carbonic 

acid, and nitrogen, as that in the gasometer ; so that no 

surplus 1 in the Tungs would account for the defieietit propet- 
tien of oxigen. 

Thelmode of There 1s another: ‘remark may be made on tite subject. 

conducting the "File operator, in the experiments of Messrs. Allen and 
experiment 
shows this, Pepys, draws the air into his lungs from one vessel through 

one tube, and then breathes it out through another tube 

‘jnto another vessel’; and this he continues to repeat a cons 
siderable number of times, all communication between his: 

Jungs and the external air being completely cut off both in 

“expiration and inspiration. Consequently all thé Toss’ of 
quantity in the result, that can be ascribed to the lungs 

being less completely emptied at one time than another, 

must be the surplus, tha: the Wings retcin after the last ex- 

piration above what they. retained after the expiration pre- 
vious to commencing the experiment. In the third experi- 

ment of Messrs, Allen and Pepys [see Journal, vol, X XIT, 

p-.183] this loss is only four cubic inches, which might be 

ascribed to such a cause: but in several others it is upwards 

of thirty, and in the eighth the loss is sixty-two cubic 
inches, which is surely much too great to be accounted for 

Apparent mis- ‘ aie } : 
calculation of 1n this way. Iam inelined) to suspect, that Messrs, Allen 
‘Messrs. A.&P. and, Pepys theinselyes, when they ascribe the deficiency 

“© prineipally to the impossibility of bringing ‘the lungs to 

the same state after forcible expiration” [ib. p- 187), di- 

“vided the quantity thus disappearing among the total: num-~ 
“ber of expirations made; for this remark is introduced by 
‘the following words: “ The smallness of the deficiency 

[18 cub. 
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ts cubsinches], notwithstanding the experiment occupied 

245 minutes, &c.” But the duration of the experiment 

‘ould have mo effect on the result as far as it was owing to 
the cause in question, since this is simply the difference be- 

tween the air retained in the lungs previous to. the experi- 
‘ment and after its conclusion, whether the experiment con- 

sisted of a single inspiration and expiration, or of a thou- , 
‘sand. C. 

r 
- 

XII. 

Observations on the Pickle of Violets, considered as a Re- , 
agent; and on the Advantage of Salting Vegetables, from 
which Distilled Waters are intended to be made: by Mr: 

~~ ‘Descroizitues, Sen.* 

In chemical analyses, when we wish to detect the pre- Sirupof viclets 
sence of uncombined acids or alkalis, or of alkaline sub- 2P¢ ' spoil 

carbonates, the most usual test is sirup of violets. But 
this has some inconveniencies, as it is very apt to spoil. Ac- , . 4. need 

cordingly it occurred to me to try what I call pickle of vio- sion preferabie 

tets, and-I found it answer extitemely well. The following 

is my mode of makiug it. 
_ On the petals of the violet slightly pressed into a small Mode of’ pre: 
pewter measure, pour double their weight of boiling water, iat gs 

and stir them together. Cover over the measure, and expose 

it for.a few hours to a heat somewhat greater than that of a 
waterbath: after which let the liquor be strongly pressed 
.out through a very clean linen cloth. Weigh the infusion 
accurately, and add to it one third of its weight of common 

salt, stirring .t till this is dissolved. vee fine white salt 
should be chosen, as this contains little or no earthy muri+ 

sate, which would be detrimental to the colour. Jn a small 

phial corked this will keep without alteration, though ex- 
‘posed to various degrees of temperature, and even to the 

‘ 

* Annales de Chimie, val, LX VII, p. 80. 
rays 
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waiting. 

Distillation. 

ON THE USES OF SALTING VEGETABLES. 

rays of the sun. Asa reagent it is far preferable to the best 
sirup of violets *. 

It may be presumed, that several other blue flowers, as 
those of the iris, larkspur, &c., would afford a pickle of 
sufficient sensibility. The latter I have tried with success. 

To use this blue pickle, dip into the phial the end of a 
httle stick, or of a match with the brimstoned part broken 
off; and with this end touch a clean earthen plate in various 

places. On one plate you may make thirty such spots for 
trial, each of which will not require above a quarter of a 
drop: so that a few drachms of this pickle will last a twelve- 
month, though you have frequent occasion for its use. 

It appears that the utility of common salt in preserving 
vegetables required to be brought from a distance, for the 
use either of the apothecary or perfumer, has not been in 

general sufficiently understood. Hilary Marin Rouelle, 
whose pupil I was, perfumed his laboratory during a whole 
course of chemical lectures in the winter of 1775 by dis- 

tilling roses he had salted in the month of june. The rose- 
water he obtained, being mixed with sugar and alcohol, 

formed a delicious cordial. Ihave kept a jar full of salted 
roseleaves in my laboratory these three years, and their per- 
fume has lost nothing of its strenyth or SWOPEnER. They 
may bé salted in the following manner. 

Take a kilogramme and half [Albs. troy ] of rose- 
leaves, and bray them for two or three minutes with one third 

their weight of common salt. The flowers, bruised by fric- 
tion with the grains of the salt, will presently give out their 

juice, and produce a kind of paste of little bulk. This you 
will put into an earthen vessel, or small cask, and proceed 

in the same manner, till you have filled it. All your rose- 
leaves being thus salted 1n due proportion, you will stop the 

vessel close, and keep it in a cool place till wanted. 

Whenever you think proper, you may proceed to distil 
this fragrant paste at your leisure, putting it into a com- 

mon still, and diluting it with about double its weight of 

pure water. Thus you will neither be hurried by the season, 

* In 100 parts of sirup there are 66 of sugar, which often contains 

some lime. In 100 parts of the pickle theresare but 25 of salt. 

' . nor 
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nor inconvenienced by distance; for during the winter you 
may distil at Paris herbs salted long before in places the 
most remote from the capital. 

According to some, distilled waters thusjobtained are more Applicable to 

fragrant, and at the same time yield more essential oil. as eee 

Lastly I would add, that this mode of salting may be ap- will not keep, 

plied to some very useful purposes. For instance, if it be 

true, that the waters of some herbs will not keep the year 
round, though distilled with the utmoft care ;_these herbs. 

if properly salted, will keep; so that they may be distilled 
when wanted, and their water employed while in full pos- 
session of its medical virtues. 

XIV. 

On the Existence of Oxalie Acid in the Leaves and Stalks of 
the Rheum palmatum, or true Rhubarb; by Mr. B. L*. 

Ir is well known, that Scheele observed the existence of Oxalate of 

oxalate of lime in the root of rhubarb; but I am not ac- rae ee 

quainted with any person’s having examined the juice, ftalks, 
and leaves, of the rheum palmatum, Mr. Vogel and my- 
self, surprised at the quantity of free acid in this plant, 
endeavoured to ascertain its nature. . 

We first pounded the leaves and stalks in a wooden mor- Juice of the 
tar, expressed the juice, and filtered it. leaves &stalkss 

It was clear, with a shght yellowish tinge. Its smeil was Its properties. . 

weak, and somewhat like that of melilot. Its taste was evi- 

dently acid, and it reddened the paper and infusion of lit- 
mus very powerfully. 

The pure alkalis and their carbonates changedrit its colour Examined 

to a deep brown, without occasioning any precipitate. barca bb 
The oxalate of ammonia produced no change in it, Orme 

~ With limewater a whitish precipitate was formed, insolu~ 
ble in water, but soluble in acids. 

The muriate of lime likewise occasions a very copious 
white precipitate, insoluble in water, but soluble in nitric 

acid, 

* Annales de Chimie, vol, LXVIJ, p. 91. 
The 
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The precipitate produced in it by acetate of lead. is of a 
yellowish white. ) 

That by nitrate of mercury is white, and ima great mea- 
sure soluble in nitric acid. 

. Nitrate of silver produces the same phenomena. 

Muriate of tin gives a yellow precipitate with it, 
Contains afree *' These preliminary trials show: 1, that a free acid exists 

acid analogous in the plaut: 2, that this acid is analogous to the oxalic, 
to the oxalic. : : gat ; : 

which is demonstrated by the precipitates obtained | with 
limewater and muriate of lime: 3, that the oxides of lead 

and tin seize on a colouring extractive matter? 4, that this 
juice holds no calcareous salt in solution, since no’ precipi~ 

tate is produced in it either by the pure alkalis, or their car- 
bonates, or oxalate of ammonia. 

The juice dis. | Desirous of ascertaining whether any volatile acid existed 
mills. in this liquor, we distilled the filtered j juice in a retort on a 

sand-heat. What caine over was a perfectly clear water 
Na acid came with a slight aromatic smell, not acid, and yielding but a 

nfo slight precipitate with acetate of lead, which precipitate was 
soluble in nitric acid. We perceived’no effect from lime- 

water, baryteswater, or muriate of tin. " 

What remained in the retort was evaporated slowly till it Residuum , 4 ad ; 
had acquired nearly the consistence of a-sirup. At the ex- 

piration of four and twenty hours a pretty large quantity of 

ponte wed sinall crystals were found at the bottom of the saucer, which, 
superoxalate when separated and washed, exhibited all the characteristics 
of potish, of acidulous oxalate of potash. 

The supernatant fluid was highcoloured, and yielded no 
more crystals by evaporation. It contained scarcely any. 
more oxalic acid, for it formed no sensible precipitate 
either with limewater or muriate of lime, yet it was very 

vandsome acid, 

sour. 
probably the ‘Though the distillation of the juice, as mentioned above, 
acetous. vielded no acetic acid, we are inclmed to believe, that this 

acid exists combined, or retained by the colouring extrac 

tive matter, as is the case with the juices of a great nuniber 

of plants. 
fhe residuum THe evaporated mass reduced to the state of powder we 
dried, aud digested in alcohol at 40. The alcohol acquired a light 

brat bose yellow tinge, and was acid ; but the acid was not the oxalic. 

j Indeed 
+ 
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fadeead it is well known, that ihe acidulous oxalate of pot- 

ash is scarcely soluble in this menstruum. 

The residuum that -was insoluble in alcohol contained 

acidulous-oxalate of potash. Being calcined and incine- 

rated in a platina crucible, a very alkaline, white, melted Potash found 

mass was obtained. Its concentrated solution changed the ay 

acid sulphate of alumine into alum. This substance there- 

fore was nothing but nearly pure potash, a litle carbonated, 
and containing a very small quantity of sulphate and mu- 

riate of potash. 
From this examination of the juice of the stalks and Results. 

leaves of the rheum palmatum, or true rhubarb, it follows, 

that it contains, 1, a pretty large quantity of acidulous 

‘oxalate of potash: 2, an uncrystallizable acid combined 

with the colouring extractive matter, which 1s analogous to 
the acetic acid, and in thts state exhibits some of the pro- 

perties ascribed to the :*id termed malic: 3, and lastly, 

that the presence of this acid confirms in some measure the 

experiments of the celebrated Scheele. We need not be at 
all surprised to find oxalate of lime in the root of rhubarb, 

since an acidulous oxalate of potash is obtained from its 
‘leaves. 

Rhubarb is not the oii root, that contains oxalate of Various roots: 

lime, for Scheele found it.in several others; but as this salt “Ship Tee 

exists in them in very small quantity, he employed a parti- 

cular process to separate it, which we shall insert here, to : 
save trouble to, those who would institute similar inquines. ' 

Cut and bruise the roots, and pour on them muriatic Method of 

acid diluted with a great deal of water. Leave them to di- detecting tt 
gest a few hours; then filter the solution, and saturate it 

with ammonia. If the roots contain any oxalate of lime, 

this salt will be dissolved by the acid, and precipitated by 

‘the alkali. - ‘ 
~The following substances afforded this chemist more or Roots in whic 

Jess oxalate of lime. 1, ‘the roots of alkanet, parsley, car- be been 

Nine thistle, turmeric, white dittany, fennel, ied gentian, . 
swallowwort, patience dock or rhubarb, liquorice, man- 

drake, restharrow, Florentine orris, soapwort, squill, tor- 

mentil, valerian, zedoary, and ginger; and 2, the barks of and barks. 

eafcariila, cinnamon, elder, and simarouba. 

XV. 
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XV. 

Analysis of the Aplome: by Mr. Laucter*, 

ie pte: Mie. Haiiy has given the name of aplome to a stony 
enw substance found in Siberia on the banks of the Lena. We 

are indebted for a knowledge of the place whence it is brought 
to Mr. Weiss, who has parted with his collection to govern= 

Has some ye ment. The aplome has some resemblance to the garnet and 
semblance to the idocrase, or brown hyacinth of volcanoes. It differs from 
garnet and ido- : spel ‘ Sicnee 
crase, the former in its specific gravity, which is 3°444, though it 

crystallizes like the dodecaedral garnet; and from the latter 

in its primitive form. The figure of the crystals of the aplome 
seems to indicate, that they are the result of a decrement by 
a single rew on each edge of a cube. ‘* This decrement,” 
says Mr. Haiiy, “‘ is so simple and elementary, that I had 
selected it for the first in explaining my theory of the struc- 

ture of crystals.” This induced him to give it the name of 
aplome, er simplicity. 

Loss byealci- § The aplome-loses by calcination two per cent. A hundred 

nae with Parts of aplome reduced to fine powder were treated with 
potash and mu- four hundred of caustic potash. A red heat kept up for 

isis half an hour produced only a pasty fusion. The mass when 
cold was of a bottle green colour. The muriatic acid com- 
pletely dissolved it. This solution, treated in the usual way, 

gave for every hundred parts of alumine 

Its component Silex. sevccrisconcncccescses AQ 
parts, 

Alumine ccccccscsccvcesese 99 

BA a eieleainja:n'0 88's © » San. PR 

Oxide of iron .-+sserececess 14°5 

Oxide of manganese --+eoees 2 

A mixture of silex and iron «- 2 

Loss by calcination vesseses 2 

Loss eeccseeee § 

al 

100. 

* Journal de Physique, vol. LX VII, p. 392, Abridged from the An- 
sales de Musée. : 

This 
/ 
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This analysis shows, that the aplome cannot be considered 
as any of the minerals yet known. 

Under these circumstances it seems to me, when the re- A new species, 

sults-of analysis are not sufficiently decisive to settle the 

point, it is indispensably necessary to combine with its re- 
sults the geometrical and physical properties of the mineral; 
and if we take this course here, which is unquestionably 

admissible, we shall be led to consider the aplome as form- 
ing a distinct species. 

SCIENTIFIC NEWS. 

Wernerian Natural History Socicty. 

Ar the meeting of this Society on Saturday the 13th of Mineralogy of 
january last, the Rev. Dr. Macknight read a Mineralogical Ben Ledi. 
acccount of Ben Ledi, and the environs of Loch Katterin. , 
The deserjption of the rocks in that district (which consist 
of mica-slate, and clay-slate, with an overlying conglome- 
rate, formed at a lower level from the debris of primitive 
mountains) tended, in the author’s opinion, to illustrate 
one branch of the Wernerian doctrine, respecting the order 
of formations in the mineral kingdom. It also appeared, 
in confirmation of another principle in the Geognosy, that 
the direction from SW to NE of the strata composing the 
Highland mountains, corresponds to what has been observed 
in general relative to the bearings of the primitive strata in 
the crust of the Earth. Such a uniformity of direction, it 
would seem, could have resulted only from the action of 
owers in nature that are slow and regular in their opera- 

on: and must be referred to some original law, which, 
later discoveries render it probable, will be found to depend 
on the constitution of the terraqueous globe with regard to - 
magnetism and electricity. 

At the same meeting, the Secretary laid before the Society Meteorology 
a commupication from Mr. Scoresby junior of Whitby, of Greenlanc. 
comprising a meteorological journal of three Greenland 
voyages; with remarks on the effects of the weather on the 
barometer in Greenland ; and on the different crystalliza- 

~ tions of snow to be observed in high latitudes. 
—— ee 

Mr. Singer, of the scientific institution, Princes street, Lectures ou 
Cavendish square, intends to commence a course of fourteen “ectneity. 
lectures on electricity, introductory to his course on electro- 
chemical science, on the 6th of march. 

ERRATUM. 

Vol. XXIV, p. 374, line 26. For nitrogen read hidrogen. 
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A mineralogical Outline of the District containing the Alumi- 
| ~ nous. Schistus, in’ the County of York, with the entiré 

“Process practised in the Manufactory of Alum: to which 
7: ts added an Analysis of the Sulphate of Alumine, and the 
"Supersulphate of Alumine and Potash, with practical Ob- 
servations and Remarks: communicated by Mr. Ricnarp 
WINTER, .. 

a "Tue Repeat of altiminous schistus bordering upon the gj, aks. 

sea, presents cliffs ‘that are’ in general precipitous, Their 
height i is from 100 to 750 feet. 

The: sea has made, and is continually making considerable oo, encroach: 
incroachments upon the land, particular] y to the southward ing on them, 

of Whitby.. The abbey, built in the year 656, was situate 
near one mile from the sea; at present the distance is not 

200-yards. 

This wasting. of the cliffs i is principally occasioned by the Owing to de- 
decomposition, of the schistus from exposure .to the atmos- composition. 
phere, and the subsequent action of the wind, rain, and > 
breakers of the vcean. In walking under the perpendicu- 
lar parts of the cliffs considerable danger is ‘to be appre- 

-hended from the fragments of stones &c. continually falling 
down, Several instances have occurred of a very unfortunate 
VoL. XXV. No, 114.—APRIL 1810. R nature, 
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nature, from a want of precaution, and of a knowledge of 

these circumstances. 
iS dein co The stratum of aluminous schistus is about 29 miles in 
Direction E. & Width, extending from 10 miles to the southward of Whitby 

Ww. to 18 miles to the northward. The general direction of the 

stratum is from east to west, as may beinterred from its being 

found iv the interior of Yorkshire and Lancashire. 
The seaevast Those places immediately upon the coast are, however, 

CS : the most eligible for the erection of alum works, as they pos= 

sess advantages, which it is absolutely necessary the ma- 

nufacturer should embrace. The immense quantity of re= 
fuse schistus and rubbish (as the covering strata of the alu- 
minous schistus are cailed) to be removed, renders it requi- 

site to erect the works in such situations as to be able to get 
rid of these substances with the most expedition and the 
least expense. The charges for draught work is materially 
diminished, as the coals are brought by sea from the ports 
of Sunderland or Shields, and delivered at the manufac- 

tory: butin those works situate in the interior, they he un- 

der a considerable expenditure for carriage, from which the 
other is exempt; so that we need not be surprised at the 
gradual reduction of the works in the interior from seven or 
eight to only one remaining. i 

Of the Strata reposing upon the Aluminous Schistus. 

Covering strata] The strata, which are generally found covering the schis- 
tus, are alluvial soil, sandstone, ironstone, shale, and clay. 

Minerals of the same species, as are found in the supers 
incumbent strata, may be collected with the greatest facility 

upon the seashore with additional fossils cast ashore by the 
waves, after having been brought down by the rivulets, or 
fallen from the cliffs, and afterward washed by the action of 

the tide*. 

Stones eon- ‘The variety of agates, and fossil’ wood ‘converted into 

tained in them goate, are numerous, and equally beautiful with those . 
d found on 4 ; : 

tenors, eis brought from Germany, and admit of as high a polish. 

‘The cornelian, mocha, onyx, opal, and chalcedony, are 

_* Any person, who may be desirous of obtaining any of the mine ral 

productions of this neighbourhood, may be supplied on application to 

me, by letter or otherwise. 

found 
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found in beautiful specimens, and are sought after with othersubstan- 

avidity; they are chiefly cut into seals, bracelets, near and my buatebrle,, 
other ornaments. 

Garnets are found imbedded i in quartz. These occur but 
rarely. 

A variety of flints resembling the Egyptian pebble are 
_ very common; these, when broken, present a number of 

concentric lines, resembling the different yearly growths in 
timber; and variously coloured. Sometimes fossil echini 
are'found enclosed in ‘the flints, others contain cubical py- 
nites. 

Jaspers of a red and green colour, elegantly variegated, 

occur in abundance. 
Some of the nodules of quartz contain very fine small 

rock crystals, regularly formed. 
Mica is sometimes to be met with in the sandstone strata. 
Two species of hematites, or bloodstone, red and green. 

The green is very scarce. 
Pieces of amber are sometimes thrown ashore by the sea. 

Coral i is also found but of a very inferior kind. 
“The og sepize, or bone of the cuttle fish, is common, the 

fish itself is often cast ashore, 
The madrepore are frequently to be met with. 
Puddingstone, porphyry, granite, and whinstone are found 

- in masses of various sizes. 

‘The metallic ores are less numerous. Iron is the most 
predominant. 

_ Manganese is met with in small quantity, in the state of 
a black oxide. : 

Lead has been found crystallized, but the specimens are 
_ rare, 

The sandstone strata are found of various qualities, sel- ¢.,4stone 
dom very white, generally of a brownish red: sometimes stiata. 
the quantity of ferruginous matter contained in them is so con= 

siderable, as to make them very hard. Even the softer kind 
of sandstone, by exposure to the atmosphere, is found to 

grow much harder, so that it is very useful in building. The 
thickness of the strata varies from four yards to upwards of 
fifty : the general inclination or dip is to the S. W. 
Ammediately under the sandstone strata are to be found gprings, 

R2 springs 
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springs of very good water, some of them highly impreg- 
nated with iron, united with carbonic acid gas; the acid be- 

comes disengaged by exposure to the air, and .a copious 

precipitate of the iron, of -a duli red colour is deposited. 

The temperature of several of these springs is from 44° to 

46° Fah. uniformly throughout the year. 
Coal and jet. © Under'the sandstone is:frequently found a seam of coal, » 

or jet; of an indifferent quality. Sometimes these occur - 

enclosed in the substance of the sandstone, but they rarely 
exceed two inches m thickness, and are of no great extent. 

Clay. The clay is chiefly alluvial, or derived from the decom- 
position of shale. ~The colour is genérally of a bluish gray, 

sometimes of a yellow ochrey colour. ‘Lie thickness of the 
strata may be averaged at two feet, 208 

From:ten. The ironstone is found in loose ov broken strata; from 
two to twelve feet thick; the quality is much inferior to 

' those seams of iron ore found.in the aluminous schistus, no- 

ticed hereafter. .Its specific gravity issabout 3-1. It may 
/ here be remarked, that the whole of the strata are traversed 

by veins, intersecting each other at right angles, in a south- 

erly and an easterly direction. The masses, both of the 
schistus and sandstone, always appear in the form of solid 
parallelograms, occasioned by the crossing of the veins, 
the longest side of the solid lying between N. andS. 1} 
have lect that, when the stratum of clay has been unco= | 

vered for a considerable time in the summer season, on the 

abstraction of water from the clay it cracked in regular divi _ 

sions, of the same rectangular figure as those visible in the 
sandstone and schistus. This observation on the regularity: 
of the divisions assumed. by alumine in drying is noticed by 
Chaptal (Chemistry applied to the Arts, vol II, p. 46). Pers 
haps the formation of the basaltic pillars may have» been — 
effected by this combination of fire and water in some gray 7 

dual manner. 

Of the Mineral and Fossil Bodies found in the Aluminous 
Schistus. | 

4 

tg eons A very pure native alumine is found enclosed in a no- 

in theschistus. dule of stone resembling indurated clay. Several species of 
arntiionite: are found enclosed in an argillaceous ironstone 

of 
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of a'double convex form. Two or three species of nautili 
occur, these last are rarely found in a perfect state. The 

belemnite are very abundant. The trochite are found, but 

not i; great abundance. The fossil vertebra and other 
bones of animals are frequently found, the form of which 

has been but little deranged. I found a part of the os 

* femoris of an animal with the trochanter and the foramina 
very evident ; the part where it was broken measured 4°2. 
inches im diameter, so that its leayth when in a perfect state 
may be inferred to have been at least 4 feet. The shélls are | 

numerous, of various species, and some of these are ina state 

of great preservation. 

_ Naphtha is sometimes found enclosed in an ironstone of a 
globular form. . Jet is found in abundance, frequently the 
hitumiinizadlollis not pe’fect, and one part of the substance 

presents us with pure jet, while the other is still.in the state 

Sfipetrified wood: in this state it is most commonly found, 

in breaking up large masses of iron ore. 

There 1 is an Immense yuantity of red iron ore, found in 
strata, at the depth of about 200 feet from the top of the 
aluminous strata: the thickness of these seams of ore vary . 

from about a few inches, to about 2 feet. In some situa- 

f tions four or five of these strata are found alternating with 

schistus. The specific gravity of this ore is from-3°4 to 4°2, 

- Htcontains, upon analysis, from 30 to 60 per cent of iron, 

combined with oxigen, phosphoric acid, lime, alumine, and 

 silex. Considerable quantities of this ore are collected, and 
- earried down to Newcastle, and smelted at the founderies 

es there for this purpose. 
_ Sulphate of lime is found crystallized in radiated and 
_ striated crystals ; but this is at considerable depths in the 
. ‘cone 
_» Carbonate of lime is generally found crystallized, Alling 

Fi ies veius which intersect the aluminons schistus. The hile 

ness of ‘these veins of crystallized carbonate of lime is gene- * 

5 rally 0-5 of an inch, and they are of considerable depth. 

__» An ingenious landscape painter, and a good mineralogist, New variety of | 

Mr. Bird, of this place, has recently discovered a new vari- alum rock, 

ety of alum rock, containing silex and sulphur, with oxide of : 

-iron. - This rock effloresces on exposure to the atmosphere, 

eo. and 
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and a sulphate of alumine is produced. The stratum is of — 
great extent, and inestimable value. I am not permitted 'to 

point ont its situatian. 
The aluminous schistus is generally found disposed in ho- 

rizontal Jamine. Sometimes it exists in the form and ap- 
pearance of indurated clay ; in fact the whole of the upper 
part of the stratum resembles indurated clay, when first © 

wrought; but by exposure to the atmosphere it suffers de- 

composition, and crumbles into thin layers. The upper 
part of the rock is the most abundant in sulphur, and the 
deeper they work into it, the quantity of sulphur decreases, 

and the bituminous substance increases, and the rock be- 

comes more hard and slaty; so that a cubic yard of rock, 
taken from the top of the stratum, is as valuable as 5 cubic 
yards taken at the depth of 100 feet. 

When a quantity of the schistus is laid in a heap, mois- 
tened with sea water, it will,take fire_spontaneously, and 

will continue to burn until the whole of the combustible 
materials are exhausted. Ta 

A considerable part of the cliff some years ago fell down 
in a situation where it was exposed to the sea at high water ; 
in a short time afterward combustion had taken place 

throughout the whole extent of this small volcano, and it 
continued to burn for two or three years before it became 
extinct. Does not this fact explain the nature and cause of 
volcanoes? This point I am aware has been ably illustrated 
in the spontaneous inflammation of pyrites, the artificial 

volcano of Lemery, and more particularly by the indefati- 
gable Spallanzani, and Sir W. Hamilton. 

' The whole extent of the aluminous strata bears evident 

marks of a volcanic nature. It is intersected by whin 
dykes, and wherever the coal strata come in contact with 

these dykes, the coal is charred to some distance. Wood is 

also found inevery part of the schistus converted into char- 
coal. Jet appears to be some vegetable substance, that has 
been acted upon by considerable pressure, and some degree 

of heat, not sufficient to convert it into charcoal; it fre- 

quently has the appearance of a cylinder having undergone 

an inimense’ pressure, and the centre filled with pyrites. | 

The accumulation of sulphur towards the top of the strata, 
as if it had been sublimed—these tacts seem to countenance 

the 

~ 
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the idea, that this is a volcanic country, where the degree 
‘ef heat has not been sufficient to put the socks into a more 

rapid state of combustion; or for want of the access of 
the sea into the interior parts of the Earth. Who can de- 

termise, that nature has not yet remaining rocks, which may 

become volcanoes in some future ages, when the sea has 
found a sufficient inlet into the bowels of the Earth. 

The observations I have made with regard to the chemi- 

cal nature of the schistus are merely indicative of the sub-« 
stances contained in it. Indeed experiments would only 
exhibit a conjectural, and not a real analysis of the sehistus, 
unless a considerable number of them were made at differ- 

ent de ths, and in various situations of the stratum. 

The colour of the aluminous schistus is a bluish gray. 

Its hardness differs; at the top part of the strata it may be Characters of 

crumbled in pieces between the fingers, at a considerable “bonsai 

depth it becomes as hard as roof slate. The specific gravity 
is about 2°48. 

Aléoho! digested upon it, and afterward evaporated, 
leaves a residuum having all the properties of petroleum. 

Olive oil, digested upon the schistus, acquired a dark 
brown colour, most probably from bitumen. 

; Exposed to a red heat for a considerable time it loses 15 

per cent, and assumes a whitish colour, if taken from the top 

of the rock, and a dull red colour, if taken at about the 

depth of 40 yards. 
Dilute sulphuric acid was poured upon a portion of the 

_ schistus; and upon adding prussiate of potash, an abundant, 

precipitate of prussiate of iron was thrown down from this 
solution. 
Ammonia precipitates a very considerable proportion of 

alumine, amounting to 30 per cent, in some instances. 

’ Oxalic acid discovers the presence of lime and magnesia. 

Fused with an alkali, muriatic acid precipitates a large 
proportion of silex. 

Hence the aluminous schistus contains silex, alumine, 

magnesia, time, oxide of iron, bitumen, sulphur, and water. 

Of the Calcination and Lixiviation of the Schistus. 

~The covering strata are removed previous to working Method of 
the Working it. 
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the alum rock (asit is generally called). The hewing of the 
rock is performed with picks and javelins; and it is con-. 
veyed to the calciving place in barrows, so contrived, that 
the centre of gravity of the weight, is in a perpendicular line 
passing through the ceutre of the axle of the wheel; by this 
means the men have nothing more to do, than to keep the 
barrow steady, throw the weight of the substance upon the 
wheel, by raising the handles, and direct the barrow upon 
the way, which is formed of cast iron plates, 6 feet in length, 
6 inches ia breadth, and half an inchsthick ; these plates are 
fastened into cross pieces of wood fixed into the ground, at 
the end of each plate. Ten of these barrows contain one 

solid yard of the rock. The expenses of working the rock 
yary according to the facility with which it can be hewn. 

When the distance the rock is to be barrowed is about 200 

yards, the rate for removing and hewing one cubic yard is 

about 64d, It is unnecessary to state, “ine the price must 

maintain a corresponding ratio with the distance to be con= 

veyed. The men earn about 2s, 6d. per day in the winter 

season, ana 3s. in the summer. 

The rock is poured out of the barrows upon a bed of fuel, 

composed of underweod, furze, &e. The dimensions of this 

pile of faggots is about four or five yards in breadth, and 

two in height; as the rock is deposited upon the fuel, it is 

necessary that it should be broken into small fragments,. © 

that the combustion may take place with the greater facie 

lity. When they have got about four feet in height of the 
rock upon the faggots, fire is set to the bottom, and fresh 
rock continually poured upon the pile; other piles uf wood 
are then placed alongside of the first, and they proceed as 

before, adding more rock, firing the fuel, &c. This they 
coutinue, until the calcined es: is raised to the height of. 

99 or 100 feet, and from 150 to 200 feet in length and 
breadth. Some of these heaps of calcined mine (as itis 

now called) will contain 100,000 solid yards of schistus or 
rock, 

When the whole heap is in a state of combustion; a con- | 

siderable quantity of sulphureous acid gas is disengaged, 

this they endeavour to prevent, by moisteniug small schistus, 

and forming a kind of clay; with thisthey plaster the out- 
, | side 
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side of the heap, this however does not prevent the escape 
of the gas in any degree, but it prevents the wind from 
penetrating, and assists in preventing the calcined mine 

from falling, by forming a kiud of crust all over the heap; 

~ this crust is soon decomposed by the action of rain, &e. 
The form of the places for calcining the rock in is badly 

~ calculated to prevent the escape of the sulphureous acid gas. 
If the combustion was effected in a building of the shape 
of a smelting furnace, immediately upon the whole of the 

rock becoming ignited the openings might be closed, and 
the gas preserved. I have ascertained by experiment, that 
nearly one half of the sulphureous acid gas is expelled by. 

' a.red heat, continued for a considerable space of time. 

Every suggested improvement is considered as an inno- Difficulty of 
vation by the illiterate, and it may be truly said, to be more eae anoraes 
easy to remove mountains than long established prejudices; ) 

the anxious manufacturer is seldom sufficiently master of | 
his works, so as to be able to turn the scale of long esta= 
blished custom: and the most enlightened and scientific 
methods are entirely defeated, when trusted to the hands of 
workmen to carry them into execution. . 

How little melioration can be expected among a class of 
people, where reason has never made any impression upon 
the mind! I would hail the man as a true patriot, who 
shall endeavour to disperse this cloud of darkness from the 

human race. 
The sulphureous acid gas, by absorbing oxigen from the 

atmosphere, is converted into sulphuric acid; this change is 
effected by means of the oxide of iron contained in the 
mine, and moisture. .It would certainly be worth ascer- 

taining by experiment, whether the oxide of iron combined 
with sulphur in burning would not yield sulphuric acid if 
moistened with water. 
Tam aware that iron has a greater affinity for oxigen than 

sulphur has in the fire, but ia the great scale of nature she 

observes laws peculiar to herself: the affinities observed in 

the salts of the ocean are contrary to the order they appear 

in our tables, here, we find the small portion of sulphuric 
acid united to the lime; instead of forming a union with 

the soda, as might be inferred. Lime is found to decom- 

_ pose 
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pose the muriate of soda. These, and other anomalies 

might be produced, but they are foreign to the purpose, 

130 tons of calcined mine will produce 1 ton of alum. I 
have deduced this number from an average of 150000 tons 
of calcined mine consumed. 

The calcined mine is steeped in water, contained in pits, 

that usually hold about 60 cubic yards. The water thus 
impregnated with sulphate of alumine, called alum liquor, 
is drawn off into cisterns, and afterward pumped up again 
upon fresh calcined mine. This is repeated until the liquor 
becomes concentrated to the specitic gravity of 1°15; or 12 
pennyweights of the alum maker’s weight. The half ex- 
hausted mine is then covered with water, successively, to 

take up the whole of the sulphate of alumine; these liquors, 
thus impregnated, are denominated strong liquor, seconds, 

and thirds. 
The strong liquor is drawn off into cisterns, to deposit 

the sulphate of iime, iron, and earth suspended mit. In 

order to free the liquor from these substances, they clarify 

it by boiling for a short time, which enables the sulphuric 

‘acid to exert its affinities with greater energy. After run- 

ning it from the pans, and suffering it to cool, the whole of 
the sulphate of lime, iron, superfluous alumine, and earth, 
are deposited; and the alum liquor is nearly pure, Where 

this precaution is used, the alum is much better in quality, 
and almost entirely divested of the sulphate of iron. This 

method is only practised at some of the works, owing to the 

additional quantity of fuel required, and consequently in- 
creased expense. 

The liquor in this state is carried by means of pipes, or 
wooden gutters, into leaden pans. These pans are made of 

sheet lead (cast by the workmen in the alum house) 10 feet 
long, 4 feet 9 inches wide, 2 feet 2 inches deep at the hinder 

part, and 2 feet 8 inches at the front end: this difference is 

allowed to give a rapid current in running off. 

A quantity of mothers is pumped into the pans every 

morning; and, as this evaporates, the deficiency is supplied 
with fresh alum liquor, every two hours, or, as the liquor 
in the pans becomes more concentrated, the additions are 

made more frequently. It» is necessary to keep the pans 
. continually 
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continually boiling, otherwise the superfluous alumine and 
sulphate of alumine, deprived of its water of crystalliza- 

tion, would be precipitated, and the pans melted, from the 

crust formed between the liquid and the lead. 

Each pan will produce upon an average 4 cwt. of alum 

daily, and the consumption of coals will be about 18 bushels 
Winchester measure. 

The liquid contained in the whole of the pans is run off 
every morning into a vessel called a settler, at the same time 

a quantity of alkaline lee is brought along with the boiling 
liquor, prepared either from Kelp, soapers lees, (generally 
called black ashes) or muriate of potash, of a specific gra- 
vity from 1:037, to 1075. The alum maker having pre- 

viously ascertained the specific gravity of the liquid in his 
pans, estimates the quantity of alkaline lees to be added, 

necessary to reduce the liquor from the pans from the spe- 
cific gravity of sometimes 1°45 or 1°5 to 1°35. 

The liquor then stands in the settler about two hours, 

that it may deposit the sediment it may contain, when it is 
run off into the vessels (or coolers) to crystallize. 

If the alum maker should be below, or equal to the spe- 

cific gravity of 1°35, in mixing the alkaline lee and liquor, 
there is nothing more to be done. If he exceed this specific » 

gravity, he then adds urine in the coolers, until the liquid 
is reduced to 1°35. It is then agitated to combine the heavy 
and light liquids, and then left to crystallize. It must be 

observed, that at a greater specific gravity than about 1°35, 
the liquor, instead of crystallizing, would present us with a 

solid magma resembling grease. 

After standing four days, the mothers are drained off, to 
be pumped into the pans again the succeeding day. The 
crystals of alum are conveyed into a tub, where they are 
washed in water, and put into a bin, with holes in the bot- 

tom, to allow of the water draining off from the alum.’ 

. They are then removed into a pan (twice as large as the 

common leaden paus), and as much water added as is found 

“requisite to dissolve the whole of the alum when in a boil- 

ing state: the moment this is effected, the saturated boiling 

solution is run off into casks. These casks should stand 

about 16 days; as they require this time to become per- 
fectly 

251 
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fectly cool, in the saumer season. The casks are then taken 
to pieces, and a-hollow cask af alum is produced; it is then 

broke into, and, the whole of the saturated solution of alum 

(called tun water)/ is| removed, back into the pans, to go 

through the process anew. 

This last process is calied’roching. The outside of the 

cask of: alum is now to be cleared from-dirt, aid the sedi- | 

ment which is deposited ‘at the bottom. Tt is then broken 
up into masses veadysfor the inarket. ' 

Practical observaiions and remarks upon the foregoing pro- 
CESSES. 

Methad of ase The dius pursued by the alum: nictinial find the  spe= 

Gat ap abe cific gravity of any Kiquid is capable of considerable accu= 

ie is racy. A bottle is procured, that will contain’ about 4 of a 

, pint. The narrower the neck, the more accurate will be 
the results obtainéd by it. This bottle is balanced in a 
pair of sensible scales, we will suppose it to weigh 1000 
grains, it is then filled with distilled water, and carefully 

dried with a cloth; now allowing the water to weigh 2400 
grains, this last number is divided into 80 parts or penny- 
weights, and we have 30 grains ee ee to one penny- 
weight ; this they subdivide into’ 4 and 4. Hence we’ may j 
ascertain the relative specific sreavlty of any liquid. 1 pen- i 

nyweight is equivalent to 1°0125, and 80 pennyweights to 
2°0. Care however is necessary, to have a counterweight of 
3400 grains, equal in weight to the water and bottle toge- 
ther, which must always be put into the scale,-along with ~ 

the other weights, in operating. This was formerly a great 
seeret among the alum makers, and they sold the method 
at a high price, or handed it down to their children. as an 
hereditary possession. 

Improvements - Considerable advantage might be derived to the manu- 
suggested. Faeiurer, by reducing the size of the fire places, and erect- 

ing iron doors, to prevent a current of air passing over the 

fire, instead of entering by the ash pit: a very material 
saving of fuel would arise from adopting this method. 

A very material errour is committed, by concentrating 

the liquor in the pans ‘to near the specific gravity of 15, 
A and 
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and then reducing. it again to 1-35: this method obliges 
them to evaporate a very unnecessary quantity of water. 

The alum liquor is frequently brought into the pans as 
low as 1°09; when by repeatedly bringing the liquor over 
fresh calcined mine, it might be concentrated to 1°25, or 

more. I will mention an instance where the expenditure in 
evaporating liquor was more than £3 (0s. daily; when at 
the same time this liquor might have been concentrated te 
an equal degree, by repeatedly pumping the liquor upor 
fresh calcined mine, at an expense of not more’ than 9s. 
in the same time; here there was a loss of £3 1s. daily. 

In using black ashes, or kelp, a considerable quantity of = \ 
charcoal is dissolved in the alkaline lee; this charcoal is pre- 
cipitated on adding a small quantity of the solution of sul= 

phate of alumine, but is redissolved again by adding the 

solution in excess. ‘ 
This charcoal then contaminates the alum, and decom- 

poses a quantity of the sulphuric acid: therefore, it must 
appear conclusive, that whatever alum is made with muriate 
of potash alone will be far superior in quality, while the 
produce will be greater in quantity. ‘ 

It might be supposed, that urine was a necessary ingre- 
dient in the making of alum; but the fact is, it merely: 
hides the ignorance of an alum maker. Having no deter- 
minate rule to guide him, in reducing the liquor from the 
pans, should he chance to exceed the specific gravity of 

1°35, he adds urine, or some such light fluid, to bring the 

liquor as near as possible to this density. The alum. works, 

that approach the nearest to the true chemical principles, 

are those of the Right. Hon. Lord Dundas, and Messrs.. 

Baker and Co, _They use no urine in these works—the 
alum. liquor is always clarified previous to its being used— 
they use no alkali generally, but crystallized muriate of 
potash—greater economy is observed in the consumption of 

fuel; and the result is a product of alum considerably 

larger in a given time, and of better quality, than can be 

produced by the works established. upon the old plan, 
The kelp used is obtained-by burning the sea wrack in Remarks on 

kilns, at a great number of places upon the coast of Eng- ler pig sng 

fand, Scotland, &c. It is a very inferior alkali in an alum manufacture. 
manufactory. 
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manufactory. It contains about 47 of soluble salts, and 53 
of charcoal, sand, and earth. The salts are muriate of soda, 

soda, and sulphate of soda. 

The refuse of the soap boilers’ lees are burnt in a kind of 
oven, and sold under the name of black ashes. The compo- 

sition of these ashes is about 90 of soluble salts, and 10 of 

charcoal and earth, the salts contain muriates of soda 

and potash, sulphate of potash, and muriates of lime and 
magnesia. 

I have always found great difficulty in producing alum 

by the muriate of soda, and never could form alum in any 
way by means of pure soda. 

The muriate and sulphate of potash are the only alkalis 
that can be used to advantage in the composition of alum. 

I have made comparative experiments to ascertain the 

quantity of the different alkalis it would require to produce 
100 tuns of alum. _ The following are the results: 

22 tuns of muriate of potash will produce 100 tuns of alum, 
is $1 ditto of black ashes -.-.+-+++++s++ 100 ditto, 

73 ditto of kelp @ersreseeoseeoeerneeeee? 100 ditto. 

The alkalis are considered\as in the state, in which they 
are found in commerce. 

Analysis of sulphate of alumine, and supersulphate of alu- 
mine and potash. 

Analysisofsule I have been generally disappointed in analyzing alum on | 
4 ofalue finding my results at variance with those of so many emi- 

~ nent chemists. It appears, that the errour has existed in 

their different estimations of the composition of sulphate of 
barytes. It seems, that allowing about 33 per cent of acid 
is very near the truth*. By taking it in this ratio, the acid 

’ 

* According to some very careful experiments made by Mr. Arthur 

Aikin, see Journal, vol. XXII, p. 301, it is nearer 34, He makes it 

33°96; and according to Klaproth it is 33°55. See also an Analysis by 

Mr. James Thomson, vol. XXIII, 174; and another by Berthier, ib. 

p. 280: both of whom make it at least 33, C. 

used, 
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used, and the quantity of alum produced upon a large scale 
nearly correspond. 

I know of no experiments! that have been Sears te ascer~ 

tain the composition of sulphate of alumine, except Berg- 

man’s. I believe Vauquelin has done the same, but as I 

have not seen his paper, I cannot speak to that effect. Berg- 
man states the composition ) 

Sulphuric acid .-++ceeeee 50 
Alumine ceoeesssvcescees 50 

= 

100 

From a solution of pure sulphate of alumine in water i 
precipitated the acid, by means of the muriate of barytes 

_added in excess. The precipitate, after having been care- 
fully washed upon a filter, was exposed to a white heat for 
some time. The quantity of acid inferred from the sul- 
phate of barytes obtained, was 287 grains. 

To an equal quantity of a solution of sulphate of alu- 
mine, ammonia was added to saturation ; the precipitate, af- . 

ter washing upon a filter, was exposed to a white heat for 
an hour, and weighed 209 grains. Therefore sulphate of 
alumine is composed of 

Sulphuric acid ++esssess 57°8 

PAIUMINE © oso cceccscses AGO 

100°0 © 

Analysis of alum. 

Exp. 1. To 10000 grains of a very pure crystal of alum, Apalysis of sa- 

dissolved in rain water, was added muriate of barytes, until bide sonal 

no farther precipitate took place. The sulphate of barytes,’ — 
after having been well washed upon a filter, was exposed 
to a white heat for some time, it weighed 3359 grains. 

Exp.2. To 10000 grains (of a part of the same crystal, 
as used in the preceding experiment) in solution, was add- 
ed ammonia, until the precipitation was found to be com- 
plete. After washing and filtering the alumine, it was ex- 
posed to the heat of a blast furnace, and found to weigh 

1096 grains. ; 

Exp. 
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Exp. $. The remaining solution of the 2d experiment, 
afier boiling quicklime in it to take the acid from the ammo- 

nia, was evaporated to dryness, and afterward exposed to 
a red heat. The potash, or soda, thus produced, weighed 
858 grains. 

-T repeated the analysis twice, the results, after +r 
every precaution, are as under: % 

Ist Exp..... 2d Exp. Mean ot the two. 

Sulphuric acide+e+ss 33°59 eee+ 33°10 33°34 
Alumine e++seesees 10°G6 eee 11°81 11°38 
Soda or potash-++<++ 8°58 e+++ O74 9-160 
Water eccescoceses AUB eoee 45°35 46°12 

100 100 160. 

In finding the quantity of water contained in crystallized 
alum, by exposure to a red heat, an uncertain product will 

always be given, arising from the degree of heat employed 
in the desiccation of the alum. At awhite heat a very con- 

_. siderable proportion of acid will Le expelled, as well as the 
ve water. 

In the production of alkali from the alum, I have calied 

it soda, or potash. I did not institute any experiments to 
ascertain the quality of the alkali, but as nothing but kelp 

and black ashes had been used in the fabrication of the 

alum, it is evident the alkali must have been soda with per- 
haps a small proportion of potash. So that in reality we 

have a fifth variety in addition to the four described — = 
"Phomsone yy ony et tyes | 

, It. remains then wit some Sidhbig: lance to: din consumer to 
agcer tain the difference between alum made with ASG — 
that in which a.salt of: soda is used. Has 

I have received considerable advantage from the very able 
‘ memoir of Messrs. Thenard and Roard, as inser ted i in your 
Journal, volo18;, page 276. 

- Had these philosophers adopted 33 per cent of acid in’ 
the sulphate of barytes, instead of 26, as is stated in their 
paper, our results would not have been very different. By 
bee their statement of the composition of alum, ac- 

cording 
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wording to the estimate of sulphate of barytes, which I have 
isi -ep ell find it. to be: 

. Sulphuric acid -++++4++ 33°05 

: AluMNe eee OU ose 

wt Potash s-essceesceess 7°90 

wreciry 97 Water SP. 20071289. 246 BS 

belt 100. 

‘Whitby, 10th March, 1810. , 

Houisv.asds 3 

Tools to answer the Purpose of Files and other Instruments, 
for various Uses, made of Stone-ware. By G. CumBer- 
LAND; sq. 

To Mr NICHOLSON, 
SIR, 

To some men, but not to you, will it appear a trifle, be- Gay employed 
‘cause very obvious on reflection, to have applied so soft a 1 abrade hard 

substance.as clay to the purpose of lograting thesHardest bo- ae oo 
dies; neither should I perhaps have ever thought of such an 
application in the form I now use it, had 1 not found, in 
‘shaping some substances, that the wear of my strel tiles was 
~sather expensive. at 

‘dt then first occurred to me, in. Seti in thought after a Tools: made-of 
_. Temedy, that, as our stone-ware is so hard as to:blunt our it for this par- 

"files, files might be as well made of our stone ware. This was ape 

| about two years ago, and the first use I made of the sugges- 

tion was, to fold up in muslin, cambrick, and Irish linen, se- 

_ parate pieces of wet clay, forcing them by the pressure of 

the hand into the interstices of the threads, so as on divest- 

- ing them of the covering to receive a correct mould. These I 
had well baked, and’ sihniddintally found T had procured an 

sintire new species of file, capable even of, destroying steel ; 

band wery useful indeed an cutting: glass, polishing, an¢l SED 
aug wood, ivory, and all sorts of metals, - 

The lease with which Thad accomplished) my herent a as Uses to which 

-is too often the case, made me :copteut myself with the use cates” be 

~ Won. XXV.—APRIL, 1810, s of 



Some of their 
advantages, 

Perhaps they 
might be use- 
fully employ- 
ed for specu- 
lumes, 

TOOLS OF STONE WARE. 

of my own discovery, or at most giving away a few specimens 
as files for ladies nails of peculiar delicacy: but having since 

reflected; that.in glass grinding (the stones for which come 

from the North, and are very expetsive) in flatting metallic 
mirrors, laying mezzotinto grounds, and a pumber of ope- Fy Ss mys Pp 

rations that require unexpensive friction, these stone-ware 
graters, if I may so call them, as not being of the exact 
shape of files, may ultimately become very useful. I take 

a pleasure in furnishing you.with a, des¢ription of my ime- 

thod of applying this substance, accompanied with a speci- 
men of two of a portable size, that “you may the better be 

able to judge of their value to the arts, which to me, the 

more I reflect on them seem the more important; as in all 

‘operations of grinding a great deal of manual labour must 
first be bestowed on the tool, whereas here we may mould 
ours in an instant, if we use a press, as in pipe making,“and 
the expense is infinitely inferior to that incurred in construct- 
ing even the cheapest file or logrator. oe 

Iam, Sir, ~ ore 
' 

Vent most obedient humble servant, 

, Bristol, Feb. 10th, 1809. ‘i G. CUMBERLAND. 

F b hla 
ee 

: 

P.'S. ‘Thave not yet tried ity not having the:means just 
now at hand, but if a good parabolic reflector were:to:beim- 
pressed with a mass of ‘stone-ware clay covered with;muslin, 
so as. topmake several casts of diflerent degrees iof, fineness, — 

-we might'this way acquire tools, that would greatly lessen |) 

- the expense of the operation of grinding; butmuch would 
apne on care in baking. »Our stone ward warps but little | 

, Oreracnsen Piir 7 tf es em . 

_ ANNOTA TION. 

This ingenious invention promises: to be of Manidcinaiid 

2 

use in the arts): The abrasion: of surfaces is: pene 

either by a toothed: tooly:as in filing, rasping, &e.5 or by a i 

grinder, in which cutting or hard !partitles ‘are*bedded with |) 

.considerable firmness in a softer mass; or: v2 scowering 
rpabiinal 
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polishing, &c., in which hard particles are more or less 
slightly retained in a soft or tenacious substance. Mr. Cum- 

_berland’s instruments appear to promise great utility in the 

first and last of these processes; that is, they may be used 

either with or without a fretting powder. There are however 

many objections to their being used to grind speculums; not 

only with regard to the intended figure, but the nature of 

= 

the material.. 

W.N, 

itl. 

Titarks on | ) Meteorology. In a Letter JSrom Tuomas Fors- 

TER, Esq. 

To Mr. NICHOLSON. 

SIR, 
. 

I Was much pleased with the perusal of your correspon- ie i | 

dent Dr. Bostock’s letter on meteorology, p. 196, aud par- servations of 
ticularly with his plan of a diary. I am of opinion, with sales Ehime 

Oo melee. 

him, that an attention to the several modifications of clouds, rology. 

and the changes of weather which succeed them respectively, 

is of great ceckineirei in meteorolegy; and it is much to be 
wished, that more accurate and frequent observations of 

this sort were made. A want of a nomenclatarecapable of 

expressing clearly all the different modifications of cloud 
has been the reason, why this branch of the science has been no venctatura 

_ hitherto so little attended to by meteorologists, but your core of them by 
_ respondent does not seem to be aware, that this is no longer Mr. Howard, 

a desideratum in meteorology. The ingenious Mr. Luke 

Howard, of Plaistow, published a few years ago a short trea- 
tise on the various modifications of clouds, in which he has 

determined their distinctive characters, and shown the man- 

ner in which they are probably formed. The substance of 
_ this pamphlet may be found in Rees’s Encyclopedia under 

_ theword cloud. Ina meteorological diary, which L keep, Lal- Plan of a me- 

_ ways note down the different a eta placing ina pa- «Satara 

rallel line all those which appear in the sky at once. I 
= Ss - ee _ 92 would 
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would recommend the adoption of the following plan for a- 
meteorological diary. It should cousist of twelve columns 

headed as follows. ist column, day of the month} 2nd and 3rd 

the maximum and minimum of the thermometer; 4th and 

5th, ditto of barometer; 6th, the quantity of rain which 

falls in the course of the day ; 7th, the quantity of evapo- 

ration in square inches; Sth, the state of the hygrometer ; 

(de Luc’s is perhaps the best) 9th and 10th, the direction 

and force of the wind; 11th, the modifications of cloud; 

and the 12th should be reserved for the register of occasional 

meteorological phenomena, such, for example, as thunder 

storms, meteors, &c. 

The insertion of these hints in your truly scientific Jour- 
nal will oblige 

Yours, &e. 

No. 6, St. Helen’s Place, THOMAS FORSTER. 
Mar. 8th, 1810. 

IV. 

On expectorated Matter; by Grorce Prarson M. D. 
F. & .S. 

(Concluded from Page 229.) 

Sect: Ili. Agency of Alcohol of Wine. 
2 

bicche viscous 1 (@) ak WO thousand five hundred grains of. desic- 
matter desic= 

cated: aud di- 

gested in alco- 
hol, 

Residuum, 

cated expectorated matter of the fifth sort, sect. I, 5, bemg 

the one twentieth of 50000 grains of matter. previously to 

evaporation to dryness, were digested in four pints of alcohol 
of s,irit of wine, of the specific gravity of 815, water being 
1000. The mixture was exposed at a temperature from 
58° to 68° for a month, during which it was frequently 
shaken. A tincture of the colour of red port wine} was 
then decanted from off a blackish sediment. By means of 
@ press, two ounces more of the tincture were obtained. 

(b) The undissolved residuary matter being exsiceated 
weighed 130 grains less than before digestion, On. ex+ 

posure 
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posure to the air, it remained dry, but it became more 
flexible. It no longer emitted ammonia on trituration 
with lime. 

(ce). ‘The tincture thus obtained was distilled_readily til] The tincture 
‘ m : distilled. 

there remained about five ounces measure in the retort, 

and what remained seemed to be chiefly water instead of 

spirit, with such a quantity of matter dissolved in it, as 
not to afford liquid by distillation, without frequently 
spirting into the receiver. The residuary liquid was there- 
fore evaporated to the consistence of a soft resinlike extract 
of a black colour; which had a salt with bitter taste. 

The distilled liquid had a peculiar pungent smell, but Distilled fie 
not that of ammonia, and it neither reddened turnsole sa 

paper, nor rendered violet cloth green. 

(d). The resinltke extract (c) weighed 140 grains. It Extract. 
was semitransparent—dissoluble in water, but not coagulable 

in boiling water—it grew softer on exposure to air—it was 

uncrystallizable—it betrayed no signs of alkalescency or of 
acidity, except giving turnsole paper a reddish hue—under 
the blowpipe it burnt like matter from animals, and af- 
forded a fused globule, which indicated muriate of soda, 
aad a large proportion of potash, deliquescing very speedily 
—with hime it emitted the smell of ammonia—with phos- 
phoric, and also with tartaric acid, on being heated, an acid 
sinell was perceived, which I at first mistook for acetous 
acid; but I soon found that no such acid was present, not Supposed 

being able to detect a trace of any acid in the distilled “4 

liquid from these mixtures—on the addition of acetite of 

lead, a very copious precipitation of fawn-coloured sediment 
instantly took place, with the smell most distinctly of ap- 
ples.. The decanted liquid of this mixture was found to 
be'chiefly acetite of potash. Qn dropping diluted sul- 
phuric acid upen the fawncoloured sediment, it constantly 
‘emitted the smell of apples. I could not, however, satisfy 

myself, that the small quantity of liquid decanted from 

of this sediment contained a kind of vegetable acid for Pitas mies 

the first time apprehended in the fluids of animals; be- take, 
eause, first, the quantity of product I possessed was so 

diminished by many experiments, that I was unable to make 

what I considered to be decisive trials. Secondly, because 

y* in 
4 we 
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Potash: and 
THuriate of so= 
da. 

Component 
parts of the 
extract. 

Matter not so- 

luble in alco- 
hol. 

ON -EXPECTORATED MATTER. ! 

in subsequent processes I failed in producing the same 
apple-smelling liquid. Hence | considered, that the sup- 
posed acid, which bad some of the properties of the malic, 

only occurred occasionally; or that I had been deceived, 
and that I bad procured nothing more than a little of the 

acid employed for the decomposition, disguised by mix- 
ture with the subject of the experiments. The fawn- 

coloured precipitate was, no doubt, chiefly muriate of lead. 
Stull the experiments fully demonstrated the presence of 

potash neutralized, either by an acid destructible by fire . 

and dissoluble in alcohol, but hitherto not disunited from 

animal cxide, or that an oxide of animal matter «lone neu- 

tralizes the potash, as will be manifested by the evidence 

of experiments to be related. 

» (e). Forty-five grains of the residue (¢) which had heen 

dissolved’ in aleohol, being burned in a platina crucible, 

yielded caiehY shige and half its quantity of muriate ass 
soda, 

oy 3 Twenty- tvs grains of the residue (c) were boiled 
with successive portions. of nitric acid, till the oxide of 

animal matter was decompounded, and carried off in the 

state of gasses; and then deflagration took place, leaving 

subcarbonate of potash with muriate of soda and charcoal, 

According to a computation, the 140 grains of resinlike 
extract (¢, d) consisted of twenty-eight grains of potash, 

and eighteen grains of muriate of soda, with an inappreci- 
able quantity of ammonia, and perhaps phosphoric acid, 

beside the oxide of animal matter, and possibly an acid of 

an unknown kind. 

(f). The undissolved matter (b) was badgellia in a platina 

crucible. It afforded a residue, which [ could not render 

fluid by fire, but only of the consistence of paste? On 

cooling, it was a brittle gray mass weighing fifty-six grains, 

somewhat salt and gritty to the taste. Tt consisted of mu- 

riate of soda, and phosphate of lime, about twenty-three 
grains of each,—of potash four grains—of fused matter, 
which by long boiling in muriatic acid yielded phosphate 

of lime, muriate of lime, and utterly indissoluble. vitri- 

fied matter with traces of magnesia, oxide of iron, and a 

sulphate. 

2. Four 
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2. Four thousand grains of expectorat ted a of the Opaque ropy 

third kind, page 219, sect. II, 7, were added to two pints Open il 
of rectified spirit of wine. By agitation the spirit became 

at first milky, but presently it grewclear; littlecurdy masses 

appearing, which fell to the bottom. as a sediment, being 

in bulk about one fourth of that of the added expectorated 

matter. “_ 

After a ‘month’s digestion, the filtrated figuid, on evapora- Extracts 

tion, afforded a dry extractlike residue, weighing sixty grains, , 

It grew - moist by exposure to the air, but not when kept 
in ‘close vessels. It consisted of the same ingredients, but 

in very, ‘different proportions, as the residue from distilling 
and evaporating the tincture, page 924, Sect. ILI, 1, the 
present residue containing a much larger proportion of 
muriate of soda, and‘oxide of animal matter. 

Successive, digestions of the same matter afforded less Successively 

and less saline residue, but nearly the same proportion of treated in the 
same manner. 

oxide of animal matter for three times, but then no saline 

matter was afforded, but merely animal matter. The re- 
sidues of the evaporated tinctures of the subsequent diges- 

tions did not, like the first, grow moist, but only softer; 

and the oxidé of animal matter from each of them was Animal exide, 

no longer coagulable, although afforded by dissolution of 
coagulated matter. It appeared that the animal oxidé was 
of one kind only, and that the whole of it might be dis- 

solved in AWoHOl, and thereby become uncoagulable, and 

ci dissoluble in every kind of menstruum. 

. If a large proportion, namely, two parts of expec- Mixture of 
weaned matter be mixed with two parts of rectified spirit equal parts. 

of wine, the matter isin great part, at least, coagulated, 

but the spirit is rendered milky. The same is true with 
regard to other menstrua. The reason is obvious, The Coagulation 

coagulation 1s produced by the separation of water from the 

“aceaeal oxide of the expectorated matter, by the attraction 

~ of the alcohol, or of acetous acid for the water; but if there 

is not a due proportion of spirit or acid, the oxide of ani- 

mal matter retains so much of the water, as to render the : 

liquid milky. A person accustomed to these experiments Proportion of 
may determine ‘pretty exactly, by means of them, the pro- bake deters 

portion of water in the expectorated matter, it being di- be 

rectly 
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| mo as the quantity of spirit or acid requisite to produce 
entire coagulation i in a clear liquid; and the proportion of 
coagulable animal oxide is, within certain Jimits, inveisely 
as the quantity of spirit requisite fer coagulation. — . 

Opaque ropy A. Sulphuric ether, being in many properties analogous 
f pia weags to Seonal of wine, I digested three hundred grains of ex- 

siccated matter of the third kind, page 219, in four ounces 

by measure of this menstruum fora month, in a warm room,. 

during which the vessel was often agitated. Three ounces. 
of a biack tincture were thus procured, which, on distil- 
lation to dryness, afforded sixty-five grains of soft extract. 
This extract became a little moist on exposure to the air, and 

was then ‘a little viscid. It burnt with flame like oil to 

the state of charcoal; and. this again, on burning, only 

left two grains of residue, which consisted of muriate of 

soda, with indications of alkali, and phosphate of lime. 
Residdui. The undissolved, residue also remained soft, and could 

not be made brittle by evaporation. , After inflammation 

and incineration, the usual products were obtained-as from 

_ matter which had not been digested. This menstraum 
had therefore dissolved abundantly: the oxide of animal 
matter, and but a small proportion of the saline and earthy 
parts. 

4. Apparently Ste tt expectorated matter is not of the 
Apparently 
vniferm ex. same consistence through the whole mass; for a few drops 

pectorated = of the opaque kind ep shaken in half a pint of rectified 
pier spirit of wine, the whole. does not dissolve, but it is broken 

sistence _ into small curdy. particles, which fall as a sediment in @ 

corto cantarap ig liquid, seemingly about one fourth of the original 
bulk of the matter. 

“Src. TV. With Water. 

‘1. None of the kinds of expectorated matter are readily. 
es diffusible through cold water, except the second and fourth, 
with cold. wa- page 219 and 221; and by agitating them some fibrous 

os pieces are usually detached; also on inspecting the water 
after this diffusion, it appears full of small masses, or motese 

On standing, these suspended masses become a sediment} 

which is the case, although the proportion of expectorated 
matter be exceedingly small to that of the water. 
t 

2. When 



ON EXPECTORATED MATTER. 965°. 

@. When very hot water is used, namely, that ofa tem- and very hot 
water. 

perature from 190° to 210°, a still greater number of motes 

are perceivable, especially with a lens, and the water is 

rendered milky. _ ' 

.3. Brisk agitation is required, for a due length of time, ogher kinds 

to diffuse the other kinds of expectorated matter through with cold was 
cold water; but a great number of fibrous and membra- AB ; 
nous pieces appear, the form of which cannot be destroyed, | 

or only partially, by shaking, in almost any proportion of 

water. Three drops of ropy and opaque matter were shaken 

in half.a pint of distilled water. About one half of them 
was diffused; the rest of them was in the form of sinall 

; fibrous, leafy, and irregular figured motes; which, on re- 
pose, formed a sediment, aad remained in that state three 

months; although in that time the water became highly 
feetid, and sometimes in this experiment the sides of the 

vessel were tinged black. 
, 4. Agitation of these sorts of expectorated matter (3), And with hot 

in a large proportion of water at the temperature of 170° water. 
and upwards, produced a greater degree of milkiness, and 
a greater number of small masses, which could not be dis- 

solved by long shaking. Putrefaction did not take place 
80 soon in these mixtures, as in those in cold water. . 

5. If the proportion of the last mentioned kinds of expec- jrgehanical 
torated matter be two or three parts to one of cold water, mixture. 
or under the temperature of coagulation, a uniform mix- 
ture may be produced by violent agitation, the water being 

entangled by the viscidity of the matter, rather than chemi- 
cally united. 

6. On boiling the mixtures (5), a great part of the expec- This boiled, 

torated matter is separated in a curdy form from a milky 
liguid. 

, 7. df less than two grains of expectorated matter were , 

x 

; : ction of rea= 
diffused through five hundred grains of water, no evident gents. . 

_ precipitation was occasioned by tannin; while with one 
grain of isinglass jelly, or white of egg, or of serum of blood 

% dissolved in five hundred grains of water, there was an evi-« 

_ dent. precipitation with this reagent. i 

8. L could arrive-at no usetul conclusions, for the dis- 
tinction of expectorated matter from other coagulable, or 

fiom 
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from any 2 sige substances by comparative trials with 

muriate of tin, nitroemuriate of gold, oximuriate of mers 

cury, acetite of ceruse, and acetite of litharge. 
XN 

Secr. V. Agency of acetous Acid. a 

Ropy opaque}, Twenty ounces of ropy opaque matter, by being 
matter treated : ; we : fst 
with distilled Shaken with ten pints of distilled vinegar, were so broken 
vinegar, ito a fibrous or even vascular form as to'exhibit an orga- 

; nized appearance, the bulk being reduced to at least one 

third of the ropy matter. By repeated agitation and long 

digestion, the coagulated masses were broken into smaller: 

piéces, but did not appear to be farther contracted in bulk, 

or to dissolve. With some parcels of matter the vinegar 

preserved its transparenéy, with others it became wheylike, 
the matters being deposited in a curdy state, The maci- 
lagelike expectorated matter, or this mixed with the other 

kinds, afforded wheylike, or more or less turbid co re — 

vinegar. 

Liquiddistilled 9, (a) The decanted liquid, and the liquid obtained-by 
pressure of the sediments of the last mixturé’(1), being’ 

distilled to about one eighth, the remainder was evaporated” 

to the consistence of a thick extract. The distilled Tiquid’ 

did not appear to have received any impregnation, except 

Kxtract, what had altered alittle the odour, ‘This extractlike'rési= 

due amounted from one forty-fifth to one eightieth the 

weight of the expectorated matter, according to “the kind ‘of 

this substance. It varied also according: to the po Seip 

of the matter to the acid menstruum. — 

Digested a 2d (4). The residue (2. a) just mentioned, after a digestion 

time, a second time, in the same quantity of acid, afforded a 

sinaller quantity of extractlike matter than before. 

a 3d, (c). The third digestion afforded still less of this sub- 
stance. : 

Ath, 5th, (¢) The fourth and fifth dient gave somewhat lese 
than the immediately preceding one. 

and 6th, (ec). The sixth digestion yielded nearly the same propors 

tion of extractlike matter as the fourth and fifth. 

Insoluble mot- 3, The undissolved matter, after these repeated diges- 

ea anscenemnaeds in vinegar (1, 2), beng exposed to fire in a platina 

crucible, first flamed and partially melted; then became 
apparently 
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apparently charcoal, which burned away to the state of a 
brown earthlike substance, scarcely +15 of the weight of the 
substance subjected to fire, and not above ;;45 of the ex- 

pectorated matter by which it was afforded. It consisted 
chiefly of phosphate of lime, with indications of carbonate 
of lime, of a sulphate, of a muriate; of silica, or at least 

vitrified matter, and of oxide of tron. 

4. The extractlike matter, from the first digestion of the Extract parti. 

expectorated matter (2, a), by exposure to the air, in a few lly deliques- 
days partially deliquesced, affording no signs of alkales- igae 
cency, but having a peculiar salt taste. 

(a), A little of this deliquescing part being burnt to dry- Treated with 

ness, with a lar ge proportion of nitrous acid, on ‘beginning nitrous acid, 

_to be ignited, it deflagrated, leaving a blackish saline residue; 

which soon deliquesced, and being lixiviated, it precipitated 
supertartrate of potash with tartaric acid, and gave a red- 
dish precipitate with nitro-muriate of platina. The resi- 
due also contained lime, for the dissolution in acetous 

acid afforded oxalate of oe on the addition of oxalate of 

ammonia, 

(6). This ‘extractlike aie: (2, a), by digestion in.rec- Digested ia 

tified spirit of wine, gave a blackish tincture, which, being alae 

decanted and evaporated, left a residue. This became 

quite liquid after twenty-four hours exposure to the air. It 
consisted chiefly of acetite of potash, with an inappreciable 
portion of muriate of soda, and ammonia neutralized, pro= 
bably, by phosphoric acid; beside uncoagulable and unge- 
latinizable oxide of animal substance. | 

(c). The undissolved matter by spirit of wine, just spoken peciquum. 
of (b), after expression, being desiccated, it remained in a 

solid state after exposure to the air, only growing a little 
soft in four weeks time. By combustion, it afforded a dif- 

ficultly fusible ash, which after fusion was found to consist | 

¢ iefly of phosphate of lime, muriate of soda, with a little 
potash ; a sulphate, traces of irow, and vitrified matter, 

which probably contained silica united to the other sub- 

atauces manifested in this fused mass. 

$. The extractlike matter, by acetous acid n the second Es tract from 

digestion (2 b), grew soft, but did not dehquesce on expo- - ere viges- 

sure to the air. Lt was found to differ from the matter ob- 
tained 
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tained by the first digestion in the same menstruum, in 
containing a much smaller proportion of potash and muriate 
of soda, as well as of neutralized ammonia. 

From the &d, 6. “The extractlike matter, from the third digestion in 
vinegar (2 ¢), differed from the former, in containing a strll 

much less quantity of the salts just mentioned. 

Fromthe sue- 7. The fourth and subsequent digestions (2, d, e) of- 

rhetcdagrr si forded extractlike substances, which contained scarcely any 

thing but a very small proportion of earthy phosphates, 
and indissolubie vitrified matter, produced by incineration 
and fusion. Jt did not appear, that the oxide of animal 

4 matter, dissolved by the distilled vinegar in all the preced- 

ing digestions successively, was of different kinds; but it 
appeared, that its coagulable property was destroyed by 

dissolution in this menstruum. Accordingly, there is no 

reason to believe, that the whole of this oxide is not disso- 

luble in the acid here employed, although the requisite 

proportion may decrease after each digestion, within cer- 
tain limits. 

oe ae 8. A few drops of opaque ropy matter being agitated in 
‘with vinegar, halfa pint of vinegar, a number of fibrous masses appear, 

apparently one fourth or one fifth of thé bulk of the mat- 

ter added; and these fibrous forms subsist, notwithstand- 

ing continued agitation, totally disappearing only im con- 

sequence of long digestion in successive large quantities of 
“this acid. ; 

Secr. Vi. Some Experiments with different Objects. 

Beth ned. 1. To produce a synthetic proof, that potash may be 
tralized by ani- neutralized by oxide of animal matter, I triturated ten 

acoReias grains of the exsiccated and coagulated part of expectorated 

matter, freed from allsaline substance, with pure potash gra- 

‘ dually added, and alittle water. Several grains were in this 

way united, without any effect being produced by the com- 

pound on turmeric paper. More alkali was added t:!l the 

compound barely manifested the existence of alkali to the 
test just mentioned. It was then digested in spirit of wine, 

to which it imparted a deep brown colour, and the tincture 

being distilled, it afforded a dry extract, which grew moist 

on exposure to the air, but scarcely affected turmeric paper. 
Or 

~- 
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On incineration, however, the alkali was denuded, and 

fusion was easily produced. 

An equal portion of the animal oxide, of the same parcel Animal cxide 

as in the last experiment, was digested in spirit of wine, in we a 

the same circumstances as this oxide united to potash. , It 

imparted no colour to the spirit, and the extract obtained _ 

was in smaller quantity, than in the preceding experiment. 
Being evaporated to dryness, the residue did not grow 

moist, but it became a little soft on exposure to the air. 
Being exposed to tire, it left an inconsiderable propor- 

tion of infusible residue, with barely traces of alkali and 

muriate. 

2, To determine, by a more satisfactory experiment than py om ination 

a preceding one, whether or not acid was united to the for acid. 

potash and evaporable, ten ounces of watery liquid, which % 
separates from the curd on boiling expectorated matter, 
‘were evaporated to the consistence of a thin extract. This 
matter indicated neither acid nor alkali in a disengaged 
state, but it was ascertained to contain a large proportion’ 

of potash combined; and an acid smell was perceived on 

heating it with phosphoric or tartaric acid. Ten drops of 
liquid phosphoric acid were mixed with four hundred grains 

of this extractlike matter, and at a low temperature it was 

subjected to distillation to become almost a dry substance ; 

‘but no acid could be detected in the liquid which came 
over, nor did ths dry substance indicate any acidity to the 
‘usual reagents—neither on exposure to the air did it, as 

before the addition of acid, grow moist.. Phosphoric acid 

was farther added, till it became sensible to the test of: 

turnsole; but neither by elutriation nor distillation vould 

any acid be obtained, except a small portion of the phos- 
phoric acid by elutriation, the rest. having united to the 

potash. 

3. To furnish an estimate of the proportion of ammonia, Vory jittle ains 

T subjected to distillation a mixture of a pint of expecto- Mouia. 
rated matter of the fifth kind, page 222, with three ounces 
of well burnt lime, but I could not reekon the ammonia in 

the distilled liquid at more than two cubic inches, or less 
than half a grain in weight, 

Secr. 
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Secr. VIL. Conelusions. | 

Various kinds 1. From the preceding experiments and observations, 
of ear eate: and from. others, which I might have related, it does not 

differ only in @ppear, that the various kinds of expectorated matter, page. 

a, Vy he 217, differ in the ingredients of their composition, but merely 
gredients. in the proportion of them to one another. 

These albu- 2, It has been shown, that expectorated matter consists 

piss ial of coagulable, or, as it is also now frequently termed alhu- 
ted with salts. ménovs animal substance, and of water impregnated with 

several saline and earthy bodies—that the largest propor 

tion of the animal substance, which may justly be called 

The aIbumen 20 oxide, amounts to one twelfth, and in some very rare 

an a state of cases to one tenth of the expectorated matter, reduced to a 
Cay brittle state by evaporation ; and that the smallest propor- 

tion of this oxide, in rare instances,’ amounts to one forty- 

fifth of the expectorated matter; but that the usual pro- 
portions of it vary between one twentieth and one sixteenth 

of this coagulable oxide to the evaporable water, that. is, 
between five and six per cent of the expectorated matter. 

lecprepdatiens 3. The impregnating substances have been shown to be 

Substances. Muriate of soda, varying commonly between one and a half 

and two and half per 1000, of the expectorated matter—pot- 
ash varying between ove half and three fourths ofa part per 

1000—phosphate of lime about half a part of 1000— 
ammonia, united probably to the phosphoric acid; phos- 

phate, perhaps of magnesia; carbonate of hme; a sul- 

phate; vitrifiable matter, or perhaps silica; and oxide of 

iron. But the whole of these last six substances scarcely 

amounting to one part in 1000 of the expectorated matter, 
it wuuld be useless to estimate the proportion of each of 

them., It is very probable, that the proportions and quanti- 

ties of these ingrediénts vary much more than now repre= 

sented in different states of disease and -health*. It is very 
probable also, that some of the ingredients may occasionally 
be absent, and others ofa different kind be present, agree- 
ably to the different states, on different occasions, of the 

other secretions. 

¥*In one case, the opaque expectorated matter in a pulmonary consump- 

tion, having been exsiccated to brittleness, became almost liquid after 

a night’s exposure to the air. 

4. It 
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‘5 4. Tt is) manifest, that the different. states of consis- Differences of 
4 5 ; : » CONnsistence, tence of cxpectorated matter are owing to the proportion of 

albumiuous or coagulable oxide, but | purposely avoid piv- 

dog au, account of the different conditions of health, on 

which the difference of consistence depend, 

§. |The thicker the matter, the smaller £ commonly found The thickest 

the quantity of sale impregnation. Hence in sudden and ae pin : 

‘copious secretions of the bronchial membrane, the matter is : 
asserted to he salt, and ‘to feel hot. In such instances the 

proportion of coagulable matter was small, but that of the 

saline Impreguations, particularly of the muriate of soda, 

and neutralized potash, so great, that the exsiccated expec- 
\torated substance tasted very salt, and presently grew moist, 
‘ofeven partially deliqnesced ; but the opag ve ropy or puri- 
.form matter afforded a much larger proportion of exsic- 

§ 
-only became soft on exposure to,the air. This property of 
igrowing moist depends on the potash. 

6. Each of the human fluids, according to my EXPER preutraliond 
‘ments,’ contain neutralized potash; at least, this is the fact potash in aR 
-ofithe blood, dropsy fluid, pas of abscesses, and pus secreted tae ee 

_without’ breach of surface; the fluid efiused by vesicating 
with cantharides; the urine; and in course in the very 

abundaut secretion from the nose by catarrh, ’ The alkali 
‘being united to oxide of animal matter in these fluids, 

easily demonstrable. ton | 
v1]. Although I think I have discovered many properties, aca 
‘by which expectorated secretion may be distinguisbed from secretion more 
dexpectoyated, pus, 1) shall not speak of them, on this occa- pete Cie 

4sion, farther than just to observe, that the saline im pregna- pus, 
_tion’ of | pus, particularly that of potash, and muriate of 
soda, is in very much less proportion than in ex pectorated 

- sveretion; and hence it does not become moist after exsic- 

cation, om exposure to the air. fh a, 

g. It has been, I believe, uniformly asserted, that the ry items 
circulating and secreted fluids are impregnated with soda ; bined soda in 
that it is especially im the matter secreted by the bronchial ‘2° 84s. 
membrane, The experiments of others must confirm or 
disprove mine. It seems, however, much more reasonable, 
that the human fluids should be found to contain potash than 

; toda, 

-eated residue, which was but ‘slightly salt, and general! 

it is 
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soda, united to some guile or destructable acid; because 
the former alkali is daily introduced with the vegetable 
food, and with the drink of fermented liquor; and it is as 
little likely to be destroyed, as the muriate of soda also 
induced in the very same ways But our food avd drink 
Go not, commonly at least, contain the soda united to a 
destructible acid, or an oxide. 

Expectorated 9+ It is plam, from the preceding experiments, that. 

matiernota expectorated matter belongs to the class of coagulable 
mre fluids, and not of gelatinizable, or, as commonly asserted, 

mucous fluids. It differs from the coagulable fluid, serum 

of blood, in forming a much thicker fluid with a mtch larger 

proportion. of water: for serum, and also the water of 

blisters, are quite liquid, although they afford on exsiccation 
from one twelfth to one eleventh of their weight of brittle re- 
sidue; while some kinds of expectorated matter, of the con- 

sistence of mucilage, afford only one fortieth of dry resi- 
due; and others, of the consistence of thin paste, afford 

ouly one fourteenth of residue. 
10. But for the unavoidable extent of this paper, 1 should 

Fuali of glo- ; , : 
bules, which trouble the learned Society with various other conclusions 

seem to indi- and remarks, especially concerning the globularity of ex- 
or pectorated matter, which seems to indicate organization. 

Although Antonius Van Lewenhoeck, above a century ago, 

discavered the globularity of blood, and even noticed it 

in other animal fluids, neither he, nor any other person, as 

far as I know, investigated the subject in any fluid but the 
blood, tril by Mr. Home's acuteness and industry, ata very 

early period of life, it was observed in pus, Ihave in 
this paper related, that expectorated matter, especially the 

\ -opaque ropy kind, as well as the-puriform, is full of glo- 
bules, and that, except by such agents as destroy charcoal, 

hee hes deans they: are scarcely destructible. Do these spherical particles 
nized carbona- consist righ'on of organized carbonaceous matter? 3 
eous matter? 

+ f 
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¥. 

“Abstract of chemical Experiments on the soft Roe of Fishes; (ios te Unies - 
by Messrs. Fourcroy and V AUQUELIN*. 

"Tre memoir ae Messrs. F. and V. is divided into five Method purs 

sections. In the first the authors give an account of several ea bie 
experiments made with the roes of carp, in order to ascer- 
tain their principal properties: in the 2d they examine the 

phenomena, that take place when they are burned i mM an open 

fire; in the 3d, the products they yield in distillation, and 
the nature of the coal left in the retort; in the 4th, the man- 

ner,in which they comport themselves-with cold and boiling 
water; and with alcohol: and the 5th contains a recapitula- 

tion of the heads of the preceding experiments, with some 

applications of them to physiology. 

: igs Secr. I. Preliminary experiments. 

~ 1. The roe is distinguished ‘from the other organs of General cha- 
fishes by its soft consistence; by its texture, which is PSone. ois —— 

what greasy and smooth to the touch ; ; and particularly by ; 

its fishy smell. 

' 2. It is neither acid nor alkaline. Neither acid 

. pre a eee, 

n lkaline.s 
3. When triturated with a concentrated meets of pot= O BStes 

"ash it emits no smell of ammonia; and on the addition of a 

7 fresh quautity of alkali it forms a thick magma. 
4. Thirty. gram. [463 grs] of roe, dried in the air by a 

gentle keat, being mixed with 6 gram. of potash, and after- 
‘ward diluted tank water, afforded gee, distilled merely some 

traces of volatile alkali, which evidently arose from a small 

quantity of muriate of ammonia, sa naturally exists in 
fthe 1 foe. — 

. These two experiments prove, that the roe contains no Contains no 

perceptible quantity of volatile alkali. Mya paNHONRy t 

Roe dried slowly by a gentle heat in the open air loses Action of hea 
PeRice: fourths of its weight. It turns a little yellow, and 

sbecomes friable. 

ni 

; 
5 

ae & 5 95.» * Annales de Chimie, vol. LXIV. p. 5, 

J} Vou. XXV.—APRIL, 1810. T — 6.Heated 
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6. Heated in a platina crucible, it first hardens, then sof- 

tens, and at length melts in great part. Yellow fumes are 

. emitted, which have the acrid smell of animal fats. 

jC rogacren 2. The coal of the roe, being washed with warm water, 

communicates to it a very decided acidity. This solution 
gives a precipitate with alkalis: 1f it be evaporated to dry- 
ness, and the residuum treated with water, a white substance 

separates, consisting of the phosphates of lime and magne- 
sia: if ammonia be added to it, ammoniaco-magnesian 

phosphate and phosphate of ammonia are obtained. 
which is the Water therefore extracts from the coal of the roe free 

Eyer nerte, phosphoric acid, and a little phosphate of lime and of magne- 
sia. : 

The phosphoric acid obtained certainly did not exist in 
the roe, for thisis not acid. On the other hand the roecon- 

tains no volatile alkali, that can be made evident to the 

senses. Now as the phosphate of ammonia is the only salt, 

that can yield phosphoric acid by the means of heat alone, 

and formed wemustconclude, that this acid és formed during the combus- 

during the ‘tion of the roe, which is a very remarkable fact, and altoge- 
combustion. 

ther new. 

Roe calcmed Stcr. If. Combustion and calcination of the roe in an open 
jive. 

Perforated the 1. One hundred and seventy-eight gram. [2748 grs.] of 
Sea cruci- fresh soft roe yielded 7°8 gram. [120 grs.] of coal. This 

: coal, strongly calcined in a platina crucible, grew red, and, 

perforated the crucible. The metal was rendered brittle. 

Yielded phos- 2 The aqueous lixivium of the coal was acid. On evae- 

phate of limes poration it let fall 45 centig. [7 grs.] of phosphate of lime. 
The lixiviated coal weighed only 5 gram. [77 grs.] 

phosphoric 3. The lixivium deprived of phosphate of lime, and satura- 

,, acid, ted with volatile alkali, yielded 5 gram. [77 grs.] of dry phos; 
phate of ammonia. 

and phosphate 4, This phosphate of ammonia contained a little phos- 
of magnesia. phate of magnesia; for, heing heated before the blowpipe, 

it yielded a transparent pearl, which beeame opake on cool- 

ing, and was not wholly soluble in water. 

Phosphorus é On distilling 5°6 gram. [86°5 grs.] of thisphosphate of 
ia from smmonia with 1 gram. [15°4 grs.] of charred cork in a 

coated 
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coated glass retort, 26 cent. [4 grs.] of phosphorus were pro- 
duced, The residuum of the distiNation weighed 4:2 gram. 
{65 grs.], and still contained a great deal of phosphoric acid. 

The muriatic acid, with which it was washed, yielded, on 

the addition of limewater, 4:5 gram. [69°5 grs.] of phos-~ 
phate. It contained a little phosphate of magnesia. 

G. Messrs. F. and V. always remarked, that the coal of 
the roe calcined some time, and afterward once lixiviated 
with water, yielded.an acid liquor containing a little lime, 
and a great deal of magnesia. These two ps eecie  et are oo of 
easily separated by evaporation to dryness, and applying wa- yt elena 

ter to the residuum, when the phosphate of magnesia will and magnesia. 
dissolve, and that of lime be left behind. Ammonia sepa- 

rates from this solution but a very small quantity, because 

it forms a soluble triple salt with phosphate of ammonia. 

Secr. UI. Distillation of the roe, and examination of its 
coal. 

1. The apparatus employed for this purpose consisted of Roe distilled. 
a well tried stone retort, communicating, by means of an 

adopter, with a glass receiver, from the tubulure of which 

issued a curved tube terminating in a phial full of oximu- 
riatic acid. ‘This was for the purpose of knowing whether 
there were any phosphorus in the gasses evolved. The fire 
was managed with a great deal of caution, and raised gra- 
dually till the bottom of the retort was at a white heat. . 

123 gram, [1899 grs.] of fresh roe yielded the following Products. 
products: 

a, A great deal of colourless water ; 

» 6, Some white, or slightly lemoncoloured, oil ; 

c, An oil as red as blood, and tolerably fluid; 
~d, A blackish brown thick oil; 

» @, At the same time with this oil some salts, aati con- 

densed in needly crystals on the sides of the adopter ; 

»(f, A white crust, mottled with yellow and red, adhering 

to the upper part of the adopter; 

-» &s There was but little carbonic acid and carburetted hi- 
drogen gasses evolved. 

-9: 2s We shall now examine the nsture of these products. 
T2 The 

: 
; 
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Prussiate of The water (a) contained! some carbonate; a great deal of 

cA gan prussiate, and some traces of muriate of ammonia: 

Phosphorus. ~The crust (f) was pure phosphorus, for it smoked on the 

contact of air, diffused the smell of phosphorns, was’ lami- 

- nous inthe dark, and inflamed rapidly on increasing its temi~ 
perature. 

aes ex- -- The oils (b,c), heated with nitric acid at 30°, emitted 

; white fumes having a smell of phosphorus mingled with 

that of oil. The capsule in which this operation had’ been 
performed, was luminous in'the dark. In order ‘to collect 
the phosphorus, the liquor was poured into a elass retort, 
and the distillation urged, till the greater part of the oil was 

destroyed by the: action of the nitric acid. Some water - 

passed over into the receiver, containing carbonic, prussic, 

and muriatic acid. A light oil nkewise came over. | ‘These 

products contained no phosphorus. The oil that remained 

in the retort was partly converted into a red bitter mat- 

ter, partly intoa kind of wax, which congealed on the sure 

face of the liquor in cooling. ‘ 
The n’irie solution, evaporated to the consistence ‘of a si- 

rup, afforded crystals of nitrate of ammonia. © The mother 

water _contained ‘phosphoric acid, proceeding from the phos- 
phorus acidified by the nitric acid. 

The coal. The coal left after the’ iNstiltatiod of the roe weighed 
7°5 gran. [116 gys.}. “Tt was not acid; did not become so 

by calcination; and did not inflame during this operation. 
Phosphorusan  ‘Lhis experiment shows, 1, that the coal of distilled roe is 

elementaty not phosphuretted, like that of roe calcined by a gentle fire 

gprs in the open air: 2, that phosphorus is an essential element of 
yoe; a fact that has never been mentioned by anyone, nor 

has its existetice'as an'élement in any animal substance ever 
been suspected. iN 

With les 3. When the heat is nét carried so°far’as in the preceding 

Beret ° distillation; no phosphorus is obtained, it remaining combined 
k a : 

ee hes with the c al in the state of a phosphuretted carburet. 

buret, and ‘This coal s the hardest afforded by any organized substance, 
scratches glas for it scratches glass. When heated gently ip a platina cru- 

cible, a yellowish green flame is produced; aud when the 
temperature is raised toa dull red, this flame becomes in- 

termittent 
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termittent. After this calcination the phosphorus is acidi- 

-fied, and may be dissolved in water. : 

Desirous of removing any doubt, that might arise respect- The phospho- 

‘ing the state of the phosphorus in the coal of roe, the au- Set pe oat 

thors lixiviated this coal with muriatic acid. This dissolved the decom po= 

the phosphates of hme and magnesia; and the residuum, He any 

calcined afresh, exhibited the same’ phenomena as it did be- aes gs 

fore it was thus treated. The phosphorus of the coal of roe, 

therefore, is not owing to the decomposition of these phos- 

phates. 

The affinity of carbon for phosphorus appears to be very Carbon has a 

great; for the same coal, being calcined four times, yielded strong affinity 
phosphoric acid each time. for phospho 

Beside the phosphates of lime aud magnesia, which the Phosphate of 

‘coal of roe retains, we find -also phosphate of soda and of ee ine of 

potash, which may be dissolved in water. It contains ni- ee 

trogen too; for when it is calcined with potash we obtain 
prussiate. 

4, The coal of ahem, subjected tothe same experiments Coal of fibrin, 

as that of roe, does not exhibit the same phenomena. The 

water with which this coal was washed was perceptibly alka- 

lime; which shows, that the acidifiable property observed in 
the coal of calcined roe does not belong to-all animal coal; 

and there is even reason to beliey e, ‘ued it is peculiar to this 

substance. 

Src. LV. oe treaied with water and with alcohol. 

1. Roe triturated with distilled water, and. reduced to a Roe treated 

pulp, imported to it no signs of acid-or alkali. Its soft ¥%2 water. 
and white part is diffusible in water, and gives it the ap- 

pearance of an emulsion; the membraneous matter how- 

ever is perceptible 1 in it, and ‘cannot be separated; and when 
filtered, it is still turbid. 

» 2. If we boil the water in which roe has been diffused, Contains albu. 

there is one portion which coagulates like albumen ; but the (1° and eeler 
water retains in solution a matter analogous-to gelatine, for 

it becomes a jelly by boiling down. 
3. This jelly, being burned and calcined, exhibited no phos- Jelly, 

phorescence, 
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phorescence, or phosphoric acid; only sulphuric acid ex- 
tracted from its coal phosphate of lime and of magnesia. 

4. ‘The soluble part of roe is 8 3 ap by nutgalls and 
several metallic solutions. 

5. Roe being boiled a Jong time in water, not an atom of 
phosphate of ammonia was extracted; which confirms what 
has been said above of the existence of phosphorus in a 
pure state in this animal substance. 

6. The portion of roe not soluble in hot water being car- 
bonized, and then lixiviated with water, it yielded no phos- 

phate of ammonia. It afterward comported itself as the 
coal of the entireroe. The phosphorus, therefore, remains 
with the albumen. 

7. Alcohol takes up from ree a kind of saponaceons mat- 
ter, which imparts to 1t an unpleasant sme! and taste. 
When this alcohol is distilled, the liquor becomes of a 

greenish yellow; and, when all the fluid has passed over, a 
substance remains resembling soap both in taste and smell. 
This soap retains some atoms of alkaline phosphate. 

The roe treated with alcohol has no longer a greasy feel, 

but is dry and harsh. It appears therefore, that its unctu- 
osity is owing to the animal soap. 

Sect. V. Conclusion. 

1. The discovery of phosphorus in the combustible state 
in organized substances belongs entirely to Messrs. Four- 
croy and Vauquelin*; for, if we consult those chemists who 

have attempted the analysis of compounds of this kind, wé 

find only Margraff, who says he obtained phosphorus in dis-- 

tilling a vegetable substance. Mustard seed, with which he 
made his experiment, being subjected to a fresh examina 

tien, did not furnish the slightest trace of this combustible. 

Hence it is probable, that the phosphorus obtained by this 

chemist was an accidental product of the operation. 

2, The authors of this paper purpose to inquire, whether 
this phosphuretted animal compound belong»to the organi- 
zation of fishes in general, or be peculiar to their soft roe, 

They presume, with. much reason, that the phosphorus 

* This is a mistake. See the following article. C. 

found: 
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found in an organ.so essential has some influence in the cence of fish 
5 . ane : and other ani+ phosphorescence of fish; and that hereafter perhaps we may 7. 

discover this singular property to be owing to the same 
cause, not only in several marine animals, but also in several 

insects that dwell upon land. 

Vi. 

On the Phosphorus, that Seeds afford by Distillation; and 
on the Decomposition of Alkaline Phosphates by Charcoal: 
‘by THEODORE DE Saussure *. 

Sect. 1. "Tue interesting inquiries of Messrs. Fourcroy Phosphorus in 

and Vanquelin on the roe of fishes published in the Annales animal 
de Chimie f, and their discovery of phosphorus in the com- 

bustible state among the products of the distillation of this 
animal substance, led to the observations that form the sub- © 
ject of this paper. 

In the account of their labours it is said, that phosphorus ang vegetable 
. had never before been supposed to be found in any orga- substances. 

nized substance, except by Margraff in mustard seed; and 
this they conceive to have been accidental, as their examina- 
tion of this seed gave no trace of it ¢. 

The silence of modern writers on this discovery of Mar- Margraff not 
graff seems to render-it questionable; since the observation the only che- 

" ssi mist that found 
appears too singular and striking, for no one to have at- phosphorus in 

tempted to confirm it and investigate its cause. That che- seeds. 
mist however does not claim for himself the discovery of 
phosphorus in the distillation ef seeds, He first, speaks of 
Albinus and Hoffmann, who had before obtained phospho- 
rus by distiiling the seeds of mustard, rue, and rocket, 

with a very vehement fire. He afterward mentions Pott, 
who had taught him, that wheat, rye, and other grain, 

yielded phosphorus. And lastly he relates his own results, 
which confirm those of his predecessors, Such testimony 
could have left no doubt of the reality of the observation; 

* Annales de Chimie, vol LXV, p. 189. . 

F Vol. LXIV, p. 5. See the preceding article. $ See p. 278. 

if 



980" 
a 22 4 

Ole 

Beans appear 
to contain 
phosphorus, 

Wheat distil- 
led, 

Phosphorus in 
the adopter. 

The success 
depends on the 

management 

of the heat, 

Pad 

PHOSPHORUS IN SEEDS. 

are the’ considerations have adduced above had not ied mo 
addetit cHeinists to adopt a contrary opinion. 

et yéitrs ao, as Iw asincinerating some beans in’ Jim 

The dhiik baal and ashes of these seeds‘ay litieed deacuber 

at the bottom of the capsule, and a betes was made eecalil 
the metal in one place where it was in contact with the Rife 
coal. I did not then ascribe the effect to its true cause; but 

when I found Messrs. Fourcroy and Vauquelin had experi- 

énced a similar ibcideit when treating fishes roesib a platina 
vessel, I concluded, that the observations of Pott, Margraff, 

&c., were well founded. As the success of the process de- 

pends in great measure on its minutiz, [ shall eg 3 all the 

_. particulars of that I adopted. 

I subjected to distillation in a stone retort” 1: 039 kil. 

[16042 gts, | of wheat, The fire was at first very gentle, and 
raised by degrees, in the course of three hours, to a slight 

white heat, When at this temperature no more vapour was 

evoly ed, I took out the coal that had formed | 8) the retort, 

and which weighed 250 gram. [3860 ers.] This I powdered 

and introduced into a, small coated porcelain retort, which 
it three parts filled, and which communicated by means of 
an adopter with a tubulated receiver half full of water. Af- 
ter having luted all the junctures of the apparatus, I placed 
the retort in a furnace, the fireplace of which, 2°3 dee. 

[9 inches} broad, terminated in a tunnel 1°3 dec. [44 inches] 

in diameter, and 2 met. [6 feet 6 in.] bigh; and I raised 
the five gradually in about two hours to as intense a heat as 

the furnace would produce. This heat was_ sufficient to 

fuse the argillaceous lute that coated the retort, and remove 

almost the whole, of it. A white smoke, haying the smell 

of phosphorus, then diffused itself through the receiver, 
When the apparatus was cold, | unluted it, and found a 
slight, coating of phosphorus in the adopter, It took fire on 
the admission of air, and exhibited the smell, colour, cons 

sistency, and all the other characters, by,which_ this emic 

nently combustible substance is so easily distinguished. 

From this result we may presume, that other seeds would 

furnish the same product; and’that, if it have not been 

obtained by all chemists, it was because they did not em-. 

ploy 
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> by the action of witric acid on phosphorus. To prevent 
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sploy 'a degree.of heat bigh enough, a sufficient quantity of 
seed, and all the precautions | have mentioned above. I 

have reason to think for instance, that, if the degree of heat 

requisite to disengage the phosphorus be employed at the 
commencement of the operation, this product will not be 

obtuined separately, because it would combine with the hi- 
drogen gas of the coal. 
nT he coaliof wheat, treated: with boiling water before the = The coal of 
epnatinats of the phosphorus, yields a lixivium that turns aswel yale. 

sirup ‘of violets: green, and is indebted for this property to. phosphoric 

potash. In this instance theréfore the phosphorus appears < e paa 
not to be owing to the action of the charcoal en free phos- monia, 

phoric acid. Neither does it arise from the decomposition of 
phosphate of ammonia; for. the heat requisite to carbonize 
the seed appears to be more than sufficient te volatilize this 
salt. ; 

As I found aconsiderab!e quantity of phosphate of pias Considerable 
imallthe ashes of the seeds I have'analysed, particularly in eee 
wheat (see my Chemical Inquires concerning Vegetation), potash obtains 

I thought it necessary to examine, whether this salt be de- €4 from alt 

eomposable by charcoal. I confess however it is not certain; Pe 
that this phosphate exists already formed in the coal made 

in close vessels; for the water with which it was lixiviated 

afforded me none, or at most scarcely perceptible traces of 
this salt; but, the’ coal, from its great porousness, retains 
substances intermingled with it so pertinaciously, that we 

ean conclude pathing from this operation. 

fran 

Seer. 2 2. Decomposition of the Phosphate of Potash by Char- 
; coal. 

Among the neutral phosphates.we know only the phos Phosphates de- 

_ phate of aminonia, and those of some metals, that ave.de- Compossble by 
charcoal. 

" eoinposable by charcoal. All the chemists who have en- iekers0 ols 

gaged in these inquiries have asserted, that phosphate: of ash, soda, and 
Potash, phosphate of soda, and phosphate of lime without | nee » Supposed 

ccess of acid, resisted this decomposition. Itis on a sup- 
x . . 

position therefore, that these authors might hase heén mise 

taken, that [ made the following experiment. ; 
iH /* I weutralized pure potash with phosphoric;anid) prepared Phosphatefe, 

aati potas b.decom- 

“posed by» chat 
rf 

suspicion coul, 
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suspicion of excess of phosphoric acid, I added a slight ex- 
cess of alkali to the phosphate of potash, so that its solu- 
tion turned blue colours green. This phosphate, dried at 
a red heat, weighed 30 gram. [463 grs.]. It was powdered 

and triturated with twice its weight of beech charcoal, which 
had been red hot just before they were mixed. I put the 
whole into a small coated porcelain retort, and exposed it 

for four hours, in the furnace described in the preceding 
section, to the same degree of heat as in the preceeding ope- 
ration. The phosphorus flowed by drops into the water of 

the receiver; and, though | extinguished the fire while some 

phosphoric fumes were still evolved, I collected in the re- 
ceiver and in the adopter, 2°5 gram. [38 grs.] of pbhospho- 

tus. In this weight I do not iflude a portion of this sub- 
stance, which adhered to the. neck of the retort; what was 

suspended in the water of the receiver, and rendered it yel- 

low like whey ; or what was combined in the phosphuretted 

hidrogen gas produced in‘this distillation. If it be consi- 
dered, that 30 gram. of phosphate of potash contain by cal- 

culation about 4:8 gram. [74 grs.] of phosphorus only, there 
can be no doubt, that this salt was almost wholly or in great 
part decomposed by the charcoal. 

Sect. 3. Decomposition of Phosphate of Soda by Charccel, 

For this experiment I employed crystallized phosphate of 

soda, with a slight excess of the alkali, according to the 
common practice of the shaps for obtaining regular crystals, 
By drying at a red heat 100 parts of this salt were reduced 
to 40°94. | powdered 30 gram. of this phosphate, and mixed 
with it 60 gram. of beech charcoal, which I made red hot 
immediately before mixing them. The operation was con- 
ducted as in the preceding imstance, aud | coilected the 
same product, namely 2°5 gram. of phosphorus, with the - 

same omissions as before, 

As the phosphates of potash and of soda dpa of their 

waters of crystallization contain nearly sinilar quantities of 

phosphoric acid, we may deduce from them the same con- 

clusions. 
The decomposition of the phosphate of soda by charcoal 

has been a particular object of inquiry to chemists. It is to 
be 
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be presumed therefore, that they failed either because they 
did not deprive this salt of its water of crystallization, or . 

because they did not employ a degree of heat much beyond 
what is necessary for obtaining phosphorus from free phos- 

phoric acid. 

Scr. 4¢ Decomposition of Phosphate of Lime by Charcoal. 

I mixed an aqueous solution of nitrate of lime with phos- Phasphate of 

phoric acid, and precipitated the solution with ammonia, !'medecom- 
_ which separated from it the phosphate of lime. Of this ak: hidiigsy 

salt, well washed, powdered, and dried at a red heat, 10 

gram. [154 ers.] were mixed with twice their weight of 
beech charcoal powder, which had previously been boiled 
in a large quantity of water to deprive it of potash. 

The degree of heat employed in the preceding operations 
was not sufficient to render the result of this very decisive. 
I therefore gave up all thoughts of extracting the phaspho- 
rus by distillation in the furnace above described; and put 
a similar mixture of charcoal and phosphate of lime into a 

Hessian crucible, closed with a platina cover, and surrournd- 

ed with charcoal powder in another crucible closed with an 

earthen cover. This apparatus was exposed for two hours 
to the action of a wind furnace, which produces the highest 

degree of heat, that Wedgwood’s pyrometer wilf indicate, 
The interior crucible was not altered, but its platina cover 
was fused. The earthen cover remained entire. The resi- 

-duum of the mixture of phosphate with charcoal was di~ 
gested in muriaticacid. The solution, filtered and precipi- 
tated successively, with ammonia and carbonate of ammonia, 

yielded to the former 4°52 gram. [70 grs.] of phosphate of | 
lime dried at a red heat, and to the second 5°22 gram. [80 

 grs.j of carbonate of lime. The result shows, that about 

half the phosphate of lime was decomposed by the charcoal. 
I repeated the preceding experiment on native phosphate Native phow 

of lime, the transparent Spanish chrysolite in regular crys- phate more 

‘tals *. Asthe elements of this substance are much more faaeos iy 

* Mr. Vauquelin has found, that 100 parts of chrysolite. contain 

- 33-3 of lime, and 45°7 of phosphoric acid. 

condensed 
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condensed than those of the artificial phosphete, its decom- 
position could not be expected to proceed so far. From 

6-26 gram. of chrysolite, powdered and, mixed with twice 
its weight of rene: charcoal, I obtained, by the same 
process as above, 1°22 gram. of carbouate of lime, and 4°95 

of phosphate of lime. 
Beech char- 1 should mention, that 20 gram. of beech char coal pow- 
ee der, treated with muriatic acid, yielded only 5 thousandths 

of.a gramme of phosphate of lime, and 6 thousandths of a 

gramme of carbonate. | . 

All organized From these i inquiries it appears, that oe is po animal 

a ee or plant, but may yield phosphorus, or at least phosphu- 
rus. retted hidrogen gas, by simple distillation with a very vehe- 

ment fire; for we know none of those substances, ‘that d¢ 

‘not furnish phosphate of lime and chareoal, | 
Degree ofheat [t follows too, that the quantity of the’ phosphates “a 

mmperran' 9 ded ined by incineration may vary, according to the degree of 

heat employed in the operation, Soh 

Vi oe ae nig 

A simple and secure Method of joining long or bent Metallic 

Pipes, for Chemical Purposes ; with some Queries... Inca 

Letter froma Correspondent. 

To Mr. NICHOLSON. 
SIR, . 

Di. Hennes Io is but lately, that I have made chemistry a- part of my 

juncture for studies, and it is therefore with considerable diffidence, that 
metallic pipes : 

proposed. 

* See Epitome, p. 487, 5th edition, ie 

> tube M4 

I take the liberty of addressing you. In reading Dr, Hen- q 

ry’s. account of a portable copper boiler, for exhibiting the } 

most important facts respecting latent calorie*, [could f 

“not help thinking, that a more simple, and at the same time 
more secure, inetinal of joiuing together long or bent me-= f 
tallic pipes, anight be ado ted, than by means of the. stag 7 if 

Diferent one fing box des cnabunil in the passage’ alluded to. The plan ; 

which I propose to adopt consists merely in having a small — 
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tiibe made, of the same materials as the larger ones, with 

a screw at each end, which is to be made to screw either 
into or over them. These screws must be cut in different 

directions, so that by turning the small tube in one direc- 
tion, they will at the same time screw into both the long 
pipes! Should one upon trial be found to screw up to the 

shoulder sooner than the other, it will be requisite to file a 

small piece off the eud of the longer top, and by this means 

they may be made to fit accurately, and to screw up ex- 

actly at the same instant. If the screw be cut wpon the 
lithe, it will only be necessary to move the tool from left 

to right, instead of from right to left, asin cutting a com- 

mon serew. ? 

“At present T have only tried this in a very rough manner, 
bat from what I have’seen, I have not the least. ~iioate buat 

it will perfectly answer the end proposed. 

“Perit me now. to ask an explanation of two passages in 

Pobretdctlent Journal, from’ which I have derived much 

q pleasure and information, and for which Lam happy to em- 

"e this sig nity of thant king you. The one occurs in 
page 56 of vol, XIU, No. 101, May 1809, and is as fol- 

j low$! a saa is found to-contain carbon.” The ether 

¥ passage i is. met with in page 150° ‘of vol’ KX EL, Noi 97) for 

“© melted potash is slowly brought into contact with “‘tant- 
 ‘ ings ¢ or ion” filings ‘heated to Wien ea, hidrogen gas is 

ng evolved.” Now as I cannot suppose, that water can exist 
% in any sensible- quantity-ameerther melted potash or iron 

i filings heated to whiteness, I am at a loss to account for the 

presence of hidrogen; especially whea L recollect, that pot- 
_ ash aeted upon by the galvanic battery evolves oxigen. 

With. vespect to the first assertion, that: ‘oxigen’ contams 

| 4s @arbon,” I have not met with it before in any of the trea- 

" tiseson’chemistry which L have'read ; but if either yourself 
eany!of your numerous correspondents would have the 

eodNEss to explain these circumstances to a very young che- 
Ast} Or to inform him where:he: may meet witha satisfactory 

splaifation-of them, he will esteem ita ver y great favour, 

id feel himself’ much obliged by their kindness, : 

; pe ire only to add one thing more. In page 312, No. 
Gas } 995 

‘ 

Be. 

_ the’same year. They are the words of Mr. Davy —“« When. 

Q85 
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99, in @ paper on electrical attractions and repulsions, the 

author, in mentioning the experiment with the tumbler aud 

balls, says, ‘* the glass held between the two hands is no- 

‘* thing more than a Leyden phial.’’ -J must beg leave to 
add, that any one may convince himself of the truth of 
this assertion, by only using a glass jar capable of holding 
a pint and half, or two pints, instead of a tumbler. If, af- 

ter grasping it in both his hands, and inverting it over the 

pointed brass rod inserted into the conductor, he removes 

one hand, and puts it quickly to the bottom of the jar, he 

will receive a shock. The first time I tried this experiment, 
I received so strong a shock, that I was afraid of repeating 
it for some time. However, I have repeated it several times 
this afternoon, and in the presence of a second person, who 

also received several shocks from it: once in particular he 
complained of having a strong shock through the stomach, 

and at the same moment I had observed a flash pass between 
his stomach and the middle of the glass jar, I have fre- — 

quently received several small shocks, but if it discharges 
itself at once, the shock is so strong as to be exceedingly 
disagreeable. A larger jar no doubt would produce more 
powerful effects. If any thing I have said appears to be 
worthy a place in your Journal, I shall be happy to see it 

inserted ; at all events an answer to the queries proposed 
will much oblige, Sir, 

Your obedient humble servant, 

L. 0. C. 
eg taal 

ANSWER. 

The juncture recommended in the preceding letter will 
no doubt answer on many occasions, but my correspondent 
will not find it a’very easy matter to make it fit with accu- 
racy. If the middle part of the connecting tube were oc- 
tagonal, it would admit of the use of a key, which should 

be made with a joint in the middle, to screéw or unscrew it; 
and this would often be of advantage. The rim of Dr. 
Henry’s stuffing box, which is certainly a preferable junce 
ture, might likewise be made of this shape for the same 
purpose, ‘ 

I know 
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‘I know no authority for the as:ertiou, that oxigen con- 

tains carbon. It was no doubt founded on some mistake. 

With regard to the appearance of hidrogen in Mr. Davy’s 
experiment, I can only refer my correspondent to what has 
been said by that gentleman in his different papers on the 
decomposition of the alkalis, particularly in vol. XX, p. 
$23; XXII, p. 61 & foll.; XXIV, p. 105. . 

Vill. 

Methods of raising the Bodies of Persons who have sunk 
under Water, or of assisting Persons in Danger in Water. 
By Joun Mituer, Esq., of Bedford*. 

SIR, 

y y ITNESSING, as many others did, a boy losing his Boy drowned. 
life in the river in this place, for want of an expeditious 
means of finding and recovering his body when sunk, I 
wrote to and waited on Dr. Hawes, requesting him to pros 

‘cure for me whatever were the proper and most approved 

machines for that purpose. He purchased for me two sets Apparatus for 

of the Royal Humane Society’s Apparatus for Reavimation ; Saar alin 
two of Daniel’s Life Preservers; one of the Society’s Rope dies, 

Drags; and one of Dr. Cogan’s Pole Drags; pointing out 
this last as the most approved and most efficacious machine 
then in use: and he gave mea sketch of a bar drag, armed — 
with tenter hooks, and weighted with a bar of iron, to which 
the rope for drawing it was to be fastened. 

As 300n as I had received it, I went with a medical gen- Inconvenience 

tleman, who had been eye witness to the fatal catastrophe, Sane: 
‘and who assisted in searching for and taking out the boy, 

“(consequently knew the precise spot wherein he fell, and 
“where he was found, which was within three feet of where 

he fell) to try the efficacy of Dr. Cogan’s drag. The boy 
| fell from off the bridge while fishing, and so far distant 

* Trans of the Society of Arts, vol. XXVIII, p.125. The gold me- 

dal was voted to Mr. Miller for these inventions; 

, * © from 
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from the shore as to render a boat necessary for us°to reach 
the spot. The depth of the water was ten feet, and we ° 
found.a dificulty, from the buoyancy off the: pole in: Dr. 

‘Cogan’s diac, in foreing it to the bottom ; and when we did, 

the stones, or whatever it met: with, so favoured its buoy-~ 

“ancy;-as to toss it up considerably when divawing forwards, 

and it required the force of both hands to keep it down “so . 

as to scrape the bottem with it. The result was, that the | 

force the person holding the drag’ was obliged to use“tu 

counteract the buoyancy of its pole (added to the weight 

and resistance of the water’against it) overpowered the 

«means of the person who had the guidance of the boat, to 

‘move it in the direction he wished ; and instead of the move- 

‘ment of the boat directing the drag (or rather’the person 

holding it) the d'ag, by the force required to keep it at*the 
bottom, and by the weight and resistance ef the water act- 

ing on its pole, governed the boat, and was as it were an 

it.and using the drag, and making the action of the drag 

stationary ‘itepcadl af progressive. 

.. "Phe extreme scope of this drag not exceeding am nile 
phic may it not require too Dent time to traverse the uR= 

> gave me the sketch, in pot of extent and «its consequent 

~ expedition might answer where ,the bottom, is level,. and no 
aidges or hollows would occur; but, as being a straight piece 

of. wood, it can accommodate itself to no unevennesses, con= 

sequently must leave holes, the mest likely repository of the 

object sought for, unsearched. ._ $4 

One cannot but be aware, that it will seldom happen, that q 
the precise spot can be ascertained. _ Either from the current 

of the water; the confusion or difference of opinion among 

and uncertain. Adyerting, therefore, to what Dr. Hawes — 

chad sent me, and to’the conversation I had with him, as | 

still wanting ; and the desideratum appeared to me to bea 

machine that.would be expeditious, because it) was. exten 7 

sive; and secure, because by accommodating itself to thie — 
grounds | 
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ground, however uneven, it would search holes and hillocks 

equally. I turned my mind, therefore, to form a machine Machine ane 

of this description, and thinking that the buoyancy of the S¥¢#8 *: 
wood would take off froin the.weight, of lead and iron about 

it, were I to extend it to ten feetin length, I determined on 
_that Jength for it, and I found my expectation realised in 
“the result. I therefore denominated ita machine or drag, 

easily drawn by one person, that fishes an extent of ten feet 

at one sweep, with the certainty of finding a body, if it lies 

within that space, let the ground be ever so uneven, or the 
water ever so deep. 

~.Permit.me, Sir, to request you to submit this account of 

my machine to the Society of Arts &c., accompanied with 
models and a drawing ; and should they be honoured with 
the approbation of the Society, I shall feel myself much 
gratified, as their sanction could not fail to promote their 

publicity. 
I have the honour to be, 

Sir, 

Your most obedient servant, 

ee JOHN MILLER. . 

Description of Mr. Miller's Apparatus for Raising the 
©“Bodies of Persons sunk under Water. Pl. VI. Fig. 

e lg a; ay ts an 

This machine consists of a round piece of deal A A, fig. Apparatus for 

1, ten feet in length, and two inches and a half in diameter ; eR, ohn 

at thirteen ee from each end of it, a square piece of scribed. 

deal B, twelve inches in length, and one inch and a half in 

diameter, made firm by a bracket, is let in and glued or 
nafled. To this bar four six-poiuted drags, CC C C, are 

suspended at equal distances, These drags are weighted 
with two pounds of lead affixed or run on to the lower end 

‘of their shafts or stems, to steady them when in action, and 
to’keep their points from running into the ground, which 

hiad they nothing to counteract their weight and preponders 

ancy at top they would do. The buoyancy of the bar on 

the one hand, and the weight of the lead at the bottom of 

the drags on the other, has the effect of keeping the drags 
pa: VOL. XXV.—ApRIL, 1810, Li in 
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in an upright position when at rest in the water, and in @ 

diagonal one when pulled forward, scraping the ground, but 
not entering it. Each drag has a swivel at both ends of its 

shaft or ae Its whole length, including swivels, is about 
nineteeu inches. ‘ At nine inches and a half from the top, 
the hooks, which are three only at their base, but which are 
subdivided at eight inches from their ends, take’their rise. 
They are curved, and their points when turned up again 
are about four inches below the level of their tops, and thir- | 
teen inches asunder; and the outside point of each sub-divi- 

sion is thirteen inches from its adjoining one. The'extremé 
points are split and formed into a double hook, ven cigeh 
and pointing towards the stem. f 

Holes are bored through the bar A at equal distances, so 
as the hooks when suspended may approach each other 
within five inches. Through those at the end; which are 
Jarger than the others, and made close to the pieces of wood 
let into the bar, the principal or drawing ropes D D pass. 

This rope is of considerable length and strength, and goes 

through the top swivels of all the drags. It is then made 
fast ist wooden wedges driven into the holes through which 
it passes, at such a length as will suspend the two end drags 

a‘few. inches below the end_ of the pieces of wood let inte 

the bar. The other two drags are suspended at the same 
distance from the bar by lines of an equal length coming 
through the holes in the bar, and tied to their top swivels. 

These two drags, as well as the two end ones, are made 
fast to the principal or drawing rope at equal distances with 
a’ piece of tar-line tied to their top swivels. And the two 

outside drags are kept in their proper situation by the prin- 
cipal rope going through a staple fixed m the. pieces of 
wood let into the bar; and the two others are kept either 

from approaching or entangling with one another, or the 

outside ones, by bored pieces of wood, a a, of equal lengths, 

placed between each drag at the bottom, through which and 
their bottom swivels a rope made fast to the bottom swivels 

of the two outside drags passes. The drags, however) tied 
or fastened their swivels may be, always have their own ro- 

tary motion free, consequently their points by their own 
gravity will always ussume and retain their proper position 

when 
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when in action. The bar clears the way for the drags, Apparatus for 

breaking and removing weeds or what else might otherwise premarin 
impede their progress and action. The drags, being suse scribed. 

pended to the bar and separated from each other by nothing 
but what will give way, are undulatory in their progress as 

“the bottom is, but will yet ep soies the full extent of their 
sweep. 

Thus formed, the machine is ready for use, and may be 
_ drawn in this shape backwards and forwards at pleasure ; 

but should the water wherein it is to be used be thought to 
contain roots of trees, or any thing likely to occasion the ne- 

cessity of drawing up or releasing any one of the drags from 
the obstacle it bas met with, then another appendage is ad- 
visable: a bar E, less in substance than the leading one, but 

of the same leneth, and which, for distinction sake I call the 
, floating: bar. Holes are made through this barat the same 
_ distance from each other as those in the leading bar, and 

ropes of equal length (either ten feet, or any other length 

that may be chosen) after having been tied to. the bottom 
swivels of all the drags are to be brought through these 
holes, and there stopped, either by a knot or pieces of cork 

at their ends. By this means any particular drag may be 
got at, without altering the position of the others, for, as 

far as the flexibility of the rope in the internrediate spaces 

between the several drags will admit, each is free and inde- 
pendent of the other; and since, by means of these ropes, a 
parallelism is preserved from the leading bar to the floating 

one, the floating one of course brings into view the direc- 

tion the one which is sunk is taking. 

« Should the current of water be strong, it would carry the 

floating-bar before the leading one in drawing down the 

stream. A rope J, therefore, weighted with a stone or piece of 

_ lead at its end, is requisite. This will act as a kind of anchor 

to it, will steady it, and keep it where it ought to be, behind 

the leading one. If bored pieces of deal d d, 15 inches long, 

are, after passing the ropes of the floating-bar through them, 

made fast by wooden wedges to those ropes, at three inches 

distance from the bottoms of the drags, they will by their 

buoyancy and tension prevent these ropes of the floating bar 

entangling reund the points of the drags. 
> . U2 With 
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With the floating bar attached to it, the progress of the 
bar cannot be instantly changed from straight forward to re- 
trograde. For without making a sweep something circuitous, 
the ropes would entangle. Butif a rupe is fastened either 

to the middle of the floating-bar, or to that rope which ope- 

rates as an anchor to it, by means of this the whole machine 

may be drawn back, and the same sweep repeated as often 

as required. 
Should the floating-bar, for the purpose of disengaging 

any particular drag, be thought unnecessary, but that it is 
desirable to know what direction the one sunk is taking, and 

that the drawing backwards and forwards is an object, the 

floating bar, provided: the holes at the ends of it are made 

sufficiently large, will do this by changing its direction from 
being a following bar into that of a leading one by this 
means. Detach it from the drags by untying the ropes that 

connect it with the bottom swivels. Pull them out of the 

floating-bar, and then pass the two ends of the principal or 
drawing rope through the holes next the end of it, and let it 
shp down to the leadiug bar; its own buoyancy will bring it 
to the surface of the water, and the operation of a man’s 

pulling the drawing rope, will, by compression, keep it 
there. 

The cost of this drag and appendages is three guineas. 
Fig. 2, represents the drag in the state in which it should 

- 

" be preserved ready for use, or the manner in which it should 

Apparatus for 
- . \ 

assisting per- 
6ons in daliger. 

be carried from place to place, to prevent any part from 
entangling. G G isa pole over which that part of the ap- 
paratus marked A and B is laid, and on which the cords 

D D folded up are hung, the drags CC CC remain sus- 

pended onthe nearer side ef the pole, and the floating bar 

E is laid within the drags with the hollow tubes dd be- 
low it. : . : 

So closely connected with this subject of life preservation 

are two other machines, which I have had made, that on the 

presumption that a description of them will not be unaccept- 

able, Ishall annex it. * 

Onewof them Tt cal! the reel safeguard, devised by me for 

the security of persons going to the assistance of a drowning 
person, or diving for them. 

The 
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The othér a missile rope, capable of being flung to a per- 

son i distress, at a considerable distance from the shore. 

This missile rope, (fig. 4, plate VI,) 35 yards in length, is Rope tobe 4 
rendered buoyant by pieces of cork fastened to it, at inter- pg Beinn 

vals of three or four feet. It 1s made fast at one end to a tance from the 

wooden reel A, six inches in diameter, and sixteen in length, shore. 

on which it should always be kept wound, to prevent the 

ropes kinking, and for being in readiness. But when used, 
jt must be uswound, because the corks are an obstacle to 

its running off the reel in the throw, and it should be spread 

on the ground, or held in the hand, free from entanglement 

so as not to catch or impede the throw. ‘lhe throwing end 
_of the rope is fastened to a piece of wood B shaped like the 

but end of an oar, as no shape can be better devised. fer 

the purpose of throwing it from the hand. The person 
throwing it holds fast the reel in his other hand. 

The cost of this is seven shillings and sixpence. : 

The reel safeguard consists of a rope or line thirty-five Apparatus for 

yards long, made fast at one end to a reel (A, fig. 3) six “alin 4 apsding 
Inches in diameter, and ten in length. To the other end son Bhi a 

of this rope, a brass or iron tinned ring, large enough to “aera 
admit of the leather and buckle part of the shoulder-straps 
passing through it, is fastened. The other part consists of 
two straps B B, of strong sadler’s web, 2 inches wide, cross- 
ing each other, aud well sown together just above the pit 

of the stomach, and after leaving a sufficient space for ad- 
mitting the arms, the ends on each side are fastened together. 

To the ends behind the left shoulder, a brass or iron. tinned 

ring of an inch and halfin diameter is well fastened, and to 

the ends behind the right shoulder, a buckle and strap 18 

inches long is fastened. If the space for the arms to pass 

through is proper, and the ring behind the left shoulder, 
and strap behind the right, properly placed, the pull from 
behind will be so equal, that the brace will neither press on 
the pit or stomach, or the windpipe ; two essentials in swim- 
ming and diving. To insure this safeguard being put on 

properly, when hurry requires the use of it, “ Over the 
left arm,” ‘“ Over the right arm,” should be written or 
stamped on the inside of the web part with printer's ink. 

The person using this. slips his armsinto the brace, while. 
another ft 
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another, having first passed the buckle atid strap (which is at 

the end of the brace behind the right shoulder) through 
the ring at the end of the rope, puts the strap through the 
ring behind the left shoulder, and buckles it to the size of 

the wearer. This person keeps fast hold of the reel, while 
the wearer plunges into the water; and the facility with 
which the rope runs off the reel preventsits being any impe- 
diment either in swimming or diving. | 
When it is required to pull the person wearing it to the 

shore, it is not to be done by winding the rope on the reel, 
but by shortening the rope by passing one hand over the 
other as quick as possible. This will pull the wearer on his 
back, and from the elevated position of the person pulling, 
whether he is on shore or in a boat, the wearer’s head and 

shoulders will be pulled out of the water, and the immer- 

sion of his head either from debility, his efforts, or any 
weight he may have hold of prevented. 

The cost of this is eight shillings and sixpence. 

IX. 

On Respiration. By Wiittam Auten, Esq. F. R. S. and 
-,Wivitam Hastepine Pepys, Esq. F. R. S.* 

One of the most prominent features in our last commu- 
nicationt was the evolution of a considerable quantity of 

azote, when oxigen gas nearly pure was respired; and al- 
though a considerable part of this azote must undoubtedly 
be attributed to the residual gas in the lungs, after the 

' most forcible attempt at expiration, yet the fact seemed to 

Large propore 

demand still farther investigation, it appearing of conse~ 
quence to ascertain, whether the increase of azote was uni- 
form throughout the latter stages of the experiment, or 
solely confined to the earlier periods. 
By adverting to our former paper, it will be found, that 

* Philos, Trans. for 1809, p. 404. 
+ See Journal, vol. XXII, p 180. 
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in an €xperiment, where more than 3000 cubic inches of tiorofnityo- 

“oxigen passed through the lungs in seven minutes and a *? reese 
‘quarter, 62 cubic inches of azote were found in the first 250 of the process . 

“tubic inches expired, though the gas originally contained but 

~2*5 per cent, or only 6 cubic inches in this quantity} in the 
“two next portions expired, consisting of 562 cubic inches, 

~ we found 56 cubic inches of azote, though this quantity of 
‘gas, before it was respired, contained only 14; these first 

“portions were given off in about two minutes, and con- 
tained nearly 100 cubic inches of azote more than could be 
accounted for-in the oxigen employed ; hence it is: plain, owt 

that a large proportion of the ‘increase is evolved in‘ the 

first periods of the process. 
Our intentton was particularly directed to. this’ poi's* in Experiment. 

the following experiment, The oxigen; procured as usual OXigen respir 

from hyperoxigenised muriate of potash, was found to con- hh aad tes 
- tain four per cent of azote; the experiment was conducted 

in the same’ manner as the preceding ones, exugpt that the 
~ tubes of the gasometers were filled with oxigen, and the gas 

was not merely passed once through the lungs, bnt breathed 
backwards and forwards. In order to prolong the duration 
of the experiment, which began and ended with a’ forcible 
expiration, portions of respired gas.were preseived for 

examination-from each of the gasometers, in the following 

ae 

‘ 

} 

order : Oar 

WbgixOCBag2 7) a5 ghm ino ON 
4. “266 8. 288 cmmmese (OBA 

The portion of oxigen remaining in the water gasometer 

p of the, roriginal quantity, not employed in the’experiifent, — 

was found upon ‘trial to contain four ee eent ‘of azote, as 

before: a : ei 
‘Summary of a Experiment:~—— 

«, (Cub. Inches Cub. Inches Defici- a Summary, 
Bar. Therm. of Oxigen ofGasex- ency. Time. 

Mize store to y2iF AP ot Bf atstuotay tak Vode OW 
jeg 29°9ew 95] fp »2668,. 2544... 124 . 13 minutes; 
here theodefyciency was greater than.we had ever remarked Deficiency 

before; but on passing am equal, quantity of, common air VeY 6'%ts 
~wolnDd from 



296 ON RESPIRATION. 

the apparatus from the water gasometer, and registering it in the mercu- 
re vial ones, we were satisfied that the apparatus was quite 

perfect. It is, however, to be considered, that the respira- 
tion in this case was not natural, and that some small degree 

of force was required when the inspirations and the expira- 
tions were made in the mercurial gasometers, which renders 

this experiment rather different from those which had pre- 
ceded it: and it appears to us probable, that a portion of 
air was forced into the extremities of the bronchiz, which 

could not be suddenly expelled by the strongest attempts at 

expiration. Hence also, perhaps, the constant though smaller 

deficiency, even when the air-was only once passed through 
the lungs; but when the process is continued for a much 

logger time, it is probable that the vessels recover their 

tone, and are able neuriy to expel the whole of the volume 

adinitted. / 

4 The air expired in the present instance, being examined 
jn the marner described in our last paper, we found that 

100 parts, from each of the gasometers contained the fol- 
Jowing proportions: 

after respir- 21 azote 7°75 azote 
ation. 69 ozigen 82°25 oxigen 

100 ~~ YOo 

No. 2. 10 carbonicacid | No. 5. 10. carbonic acid 
, 11 azote 7 azote 

79 oxigen 83 oxigen 

100 100 

No.3. 10 carbonicacid No. 6 to 10°5-catbénic atid 
8°5 azote 10 mixed 

81'5 oxigen 5°5 azote 
a ; 84 oxigen 

100 i ee 

100 

We shall first calculate’ the total quantity of azote exist- 
ing in the’gas before the experiment, and afterwards: esti- 
‘mate what was produced in the different p72 during 
the first half of the experiment. 

Calan 
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Caleulation for Azote. 

2668 cubic inch>s of oxigen were employed containing Nitrogen cal« 

four per cent azote: culated, 

100 : 4: : 2668 : 10€°72 

the total quantity of azote-in the gas consumed was 106-72 
cubic inches. 

Azote found after the Experiments. 

Cubic Inches Azote found 

Dak. 244.100: 91% +: 244: 54°24 

Q. 204 100:11 :: 294:32°34 

3. 29°: 100: §°5) 2 > 282 > 937 

4. 266 100: 7°75:: 206% 20-61 
ae ee LORS 7 ss. Ore 16-10 

6to 10. 1228 100:. 5:5 :: 1228: 67:54 

Total 211°80 cubic inches 

The whole azote, found after the expe- 
riment, was eceees cocces coseee es OIRO cubic inches 

Azote detected by the same tests be- 
fore the experiment only++++ +++. ++ 166-72 cubi¢ inches 

Increase of ni- Increase of azote 105°08 
a trogen, 

Now, as the whole time was thirteen minutes, if we divide 

this by the number of gasometers filled, it will give us one 

minute eighteen seconds for each, and the following will be 

‘the periods in which the azote was evolved. 

é Time. Azote in the 
: Azote found. “Oxigen. Increase. 

/ af 

No.1, 41:18 51°24 less 9°76 equal to 41°48 

ee a'78 po goo be 41-76 § = rr sese 
S20 Sp Fg OO gg497 ep pes © = 12°69 

ee a COE PS 20°61 — i064 = 9°97 

TRE Qeeigs pe ~AGVO —9g20° = 6-90 
“'§ 40900 630 «67.54 — 4912 = 19°42 
FOO 20.0 —_—_ ; : eee 

13min. 21180  .101:76 110°04 
: Here 
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Could this. Here the increase of azote appears rather greater, viz. 100 
have existed in shart ite : . ‘ ¥ 
he diet hen cubic inches, but the calculation in this case is made upon 

fote the expe- the gas expired, and from the above statement, we may see, 
ae that the evolution of azote goes on diminishing; we have 

sometimes even found, that towards the close of an experi- 

ment it has almost been reduced to nothing. The ques- 

tion now is, whether tbis increase of azote can be ewing to 

the residual gas contained in the lungs at the beginning 

erhasit been of the experiment, or whether a portion of oxigen is not 

exchanged for actually exchanged for azote, when pure oxigen gas is 
oxigen? 

respired. 

Here it may be useful to compare the azote found in 
our former experiments on oxigen, with the present. 

Quantity +» Infened 
Oxigen respired Azote Capa- 
Gas in- Gasex- Defici- in a Mi- evolv- city of 

Bar. Therm spired. pired, \ency. Time. nute. ed: lings. 

Results of fore 
wier experi- 
Men ‘se 

ta 

No. 1: 53° 8260'°'3198 67 920 848 110 141 
g. 80-3 --70—-8420 8962 «587 461. 177 925 
3; 30°15 70 3130. ,.9060 . 70) 845 ,.887 . 187, 236 
4,299 db1 2668 2544 124 13 205 105 .133 

The greatest increase of azote was in the 2d and 3d expe- 

riments, when the thermometer was at 70°, which might 

materially influence the results : in the other cases, it was 
not higher than 53. 

Cpecity of the) From the experiments of Goodwin, we might be inclined 
fungs; to admit the capacity. of the lungs, inferred. frem the. st 

-and 4th: experiments, as very possible; but it seems diffi- 
cult to conceive, that. it. can amount to 236 or 225; cubic 

inches, and yet this must be the case, unless a portion of 
azote is given off from the blood, or there is some process 

in nature by which, it is capable of being produced from 
oxigei. 

Having, byt the kindness of our ipead Henry Cline, j jun., 
been furnished with the lungs, of;a stout man, ,about five 
feet ten inches high, taken from the body. not Jong after 
death, and in a sound:state, we proceeded to ascertaip the 

quantity of air contained-in this organ after the most com- 
plete expiration, as'in'death. © ~ °° = salto 

. Henry — 
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Wenry Cline had judiciously taken the precaution to examined ina 

divide the trachea just below the cricoid cartilage, before panes Ns « 

he opened the thorax ; he then inserted a tube with a brass 

stop-cock, which he tied firmly to the trachea, and at- 

tached an empty bladder to the other end. The cock was 
then turned, so as to-communiecate with the bladder, and 

on opening the thorax 31 cubic inches of air were expelled 

into it. ‘The weight of the lungs was” four pounds one 

ounce. A very large glass jar, being placed in’a shallow 

tin vessel, was filled to the brim with water, the lungs were 

then completely immersed, and the water which flowed over, 

and was the measure of their volume, weighed six- pounds 

two ounces: we next cut a portion of the lungs into smali 

pieces, under a large inverted glass of water, and attempted 

to squeeze the air from the cells, but although several 

cubic inches were thus procured, we were soon convinced 

that it was utterly impossible to arrive at our ohject by 

these means, as no force that we could use seemed capa 
ble of expelling the air from the cellular membrane, into 
which it escaped from the vesicles. We therefore took 

portions of the lungs, which weighed 2774 grains; the 

_mass, being put into a piece of new hair cloth, was subjected 

to the action of a porary screw press, and the fluid was 
received into a vessel; after twice undergoing this opera~ 

tion, the mass AR only 660 grains. Its specific gra- 
vity was very nearly that of water, viz. °980, water being 

-1°000: the fluid procured by the press was of the specific 

gravity of 1°019; this would make the specific gravity of 

the lungs ‘997, water being 1°:000; hence it appears, that 

the substance of the lungs, and the contents of the blood- 

vessels together, are so near the specific gravity of water, 

_ that they may be fairly considered as the same. 
» Then, as the mags of the lungs:was equal to:4 pounds of 
water, though 6-2 pounds of water were displaced by them, 
and as a pound of water occupies the space of 28°875 cubic 

» inches, we have the following calculation: 
aD 

i) 

ta f 

Tbs, 
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Ibs. oz. 

6 2 wafer disnlaced by the lungs 

4 1 weight of the lungs. 

2 1, or 59°554 cub. in. of air in the lungs, to which must 
be added 31:'580 the volume of the air forced into the blad- 

der on opening the thorax. 

‘ 

91-134 

and this gives us 91°134 cubie inches, as the air contained 

in. the lungs of this person after death ; and when we reflect, 

that the air must have been under compression, when the 

lungs were immersed in water, some force being required to 
keev them down, and also that not less than 7 or 8 cubic 

inches must be contained in the fauces &c.,-we cannot esti- 

mate the whole at less than 100 cubic inches. 

It is farther to be noted, that these 100 cubic inches would 

eccupy much more space in the temperature of the human 
body, than in the mean temperature in which the examina- 
tion was made; and this difference would be nearly 8 cubic 
inches; the air left in the lungs, after complete expiration, 

fuund'to be 108 would therefore be 108 cubic inches; but the mean of our 

cub, inches. experiments would make it 183. 

Expenment I. _ 141 
2. 225 

3. 236 

4. 133 

4)735 

183 

Nitrogen We are then almost compelled to allow, that, when pure 
oe oxigen is respived, a portion of azote is given off from the 

blood. 
Yxperimenton We now resoived to perform a series of experiments upon 

a guineopig. gome animal, which lived wholly upon vegetable feod, and 
made choice of the Guinea pig as one of the most manageable, 

Apparatus dee The apparatus consisted of two large mercurial gaso- 

scribed. meters, which were made to communicate with a strong 
trough 
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trough B, Pl. VII, in the middle of which a small maho- 

gany table D was made fast by a screw, for the purpose of 

supporting the animal under the bell glass A. Two holes 

were made through the table for the insertion of tubes to sup- 

ply and take off the air, each of them communicated with 

one of the mercurial gasometers; the tube B delivered gas 
towards the upper part of the glass A, in order to bring the 

- supply of fresh air near the head of the animal: the open- 
ing of the tube C was placed within half an inch of the ta- 
ble to convey off the respired air; the gasometer connected 
with this tube was made to communicate with a mercurial 
bath G, in which portions of the respired air were pre- 
served for examination. Quicksilver being poured into the 

trough E, so as to rise to a level with the top of the maho- 
gany stand, we placed a Guinea pig upon it, with the bell- 
glass over him, and as its edges were immersed in quicksil- 
ver, the animal was completely confined in atmospheric air z 

we found that his body occupied the space of 39 cubic inches, 
which, deducted from the cubic contents of the glass A, 
left 55 cubic inches fer the air confined with the pig, te 
which must be added 5 more for that contained in the 
tube C, 

{To be concluded in our next.) 

EEE 
\ » 

ou. 

Qn the Construction of Theatres, so as to render them secur¢ 
against Fire. Ina Letter from Mr. B. Cook. 

2 To Mr. NICHOLSGN, 
nie ee Oy 

30 

I. N some former letters you did me the favour to Insert in Tron recom- 

your Journal, [ have recommended the use of iron in the 

‘place of wood; in my last on that subject I pointed out its 
usé and advantages in substituting it for wood in buildings, 
buat more particularly in adopting it for staircases, as pro- 
mising a certain escape in case uf fire. What I would di- 
rect the attention to in this is, the great advantage of em- 

z ploying 

mended insteal 
of wood, 
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particularly in ploying it almost entirely in the erection of public build- 
deg Dull heat especially theatres; and although 1] am not an ed- 

rairer. and encourager of theatric representations, but, on 

the contrary, think they are injurious toa state, as conta- 

minating the morals and habits of a people, and consider 

‘Theatres con- theimas the very seat and emporium of vice and immorality; 

ane w* yet as they are permitted, itis a desirable thing, to have 

them erected in such a way, that, for safety’s sake, the fres 

quenters may not be in danger from any accident or other 
Two burnt cause. We have seen the two national theatres destroyed 

shia entirely, and that with a rapidity that no human exertion 
could put a stop to. Their destruction arose no doubt from 

and One re- an’unpardonable neglect, or a worse cause: one has risen 

a. like a phoentx from its ashes, more beautifel than before, 

butnorsecured but is it not risen with all the dangers of destruction in it- 

Sgiinst fire. Senay ought to have risen immortal; it ought, asa na- 

tional establishment, to have been composed of such ma- 
terials, as would mock a second dreadful devastation. A 

fire oace coinmenced, would it not, in this new. theatre, 

communicate to all its parts ? would it not put at defiance 

the power of man to suppress it, and in a few hours would 
it not again be a heap of ruins? Drury Lane is-still im 

Others abont this situation; aud as it is in contemplation to raise it to its 

Be De crete ley splendonr, and as another theatre is about to be. 

erected also, [ do hope, before they are erected, that the 

proprietors will carefully “consider how absolutely necessary 

it is to compose them of such materials, as will endure for 
ages, and that cannot be again consumed with fire. The. 

destruction of Covent Garden was accompanied with the 

loss of so-many lives, that no care or expense can be too 
much to guard against so dreadful an accident. I mention 
not the loss the proprietors sustained, I take not that into 

the scale, for what is the loss of property, when compared 

Thelegislatnre With life?» ‘The nation ought to superintend the erection of 
shoud provide jts public buildings, especially those buildings set apart for 
for the security , eae ae 4 
of public build- amusement. ‘The lives of his Majesty’s subjects ought to 

ings. be as carefully. provided for by the legislature, in their 

meetings together for amusement, as it provides for them 

Danger from from their enemies from without. “I always have considered 

crowds trying al] such places as extremely dangerous, not that I suppase 
to escape, ss that 

au 
~ 
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fii’ Hie ld begin and communicate itself round the 

House with such rapidity as to endanger the lives of the 
auditors ; but what is as bad, or worse, on the first appear- 
ance or cry 6f fire, instantly would the audience rush from 

their plices to the doors, ‘a da hundreds of lives would per- 

haps be ‘lost ; for the very idea of a fire deprives a man of 

that. command over his reason, especially if ‘he conceive 
the danger imminent, that at the first scream of fire, all 

would press to escape, so that numbers would be suffocated, 
crushed, or trodden to death. The second view: I would and in cases of 

take is, that on such immense piles of building being in a ere ys 

blaze, if the wind should be high, vast danger might: be 

the consequence; and in the attempt to extinguish fires of 
this sort, we have a recent instance in Covent Garden, how 

dangerous is the employment of the firemen and assistants. 
I will suppose, that a theatre was constructed of iron instead In a theatre 

_ef wood. If the scenery during the midst of the perform- her aapienie 
ance was to take fire, and the whole in a blaze, the specta- a fire of no 

tors might rest quiet, it could not extend to reach them ; CSU" 
and I do think; that, although the whole house resounded 

with the cry of fire, the idea would fix itself on the mind 
g0 strongly, that they were sitting oa iron, that the alarm 
would not so much affect them, if it did at all, as to pro= 

duce avy mischievous consequences. The very thought of 
the theatre’being incombustible would draw to it many per- 

_-sons, who, from a fear of accident, might now keep away. 

_ The security it promises'to the proprietors not only from 

- real danger, but from the alarm of danger, would, I should 

suppose, (especially if it can be made appear, that it would 

be erected as cheap, or nearly so, as of wood) induce them 

_ to adopt this plan. 
“Iwill give a brief description of the mode, and Siieons iy for a the- 

operfact: yet all [ wish is to strike the mind with the ideas ss 

and induce the proprietors to give it due consideration. “Tf 
will begin with the stage—all the upright and cross sup- , 

porters should be iron, cast light, fitted, aud screwed or 

pinned together, and to make it fire proof, projecting edges 
tnight be cast on the bottom of each spar, so that when laid 

4 down to lay the floor upon, tiles or quarries made thin and 
p tight ‘on purpose might be laid between the s) pars, forming 

Tek a solid 
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a solid fire proof bottom. ‘Then the boards 1m. stage 
might be laid down and screwed to the spars; the same 

principle acted upon through all the rooms, and all the 
doors neatly made of iron, with pannels to ill into the 
mouldings neatly screwed in, which when painted would be 
as handsome as mahogany. The stairs and staigcases all 

east and fitted together in the way recommended in your 

Journal, No. 107, would be much more beautiful. thay it 1s 

possible to make wood, without going to a very great ex- 

pense, and then not half so durable. They'would be much 
Little orno Cheaper than stone also. In fact, { would introduce little 

wood, but the gy no wood at all, except the floors, and these 1 would lay 

28 all down fire proof.—It would then be impossible for tire to be 
these fireproof. communicated to the different parts of the house, was the 

vilest incendiavy to gain admission undercover of the night, 

and fire the boards of the stage and scenery, there being | 
none, or but little admission of air from below, owing to 

the fire proof bottom, it could make its way but very slowly, 

and then ouly the boards and scenery could be burnt., All 

communication being cut off with the adjoining rooms by 
the iron doors, it could not consume their contents, and the 

supporters of the flooiings, being iron, could not conduct 

the flame. The front of the stage and orchestra should be 

iron; the orchestra in particular would be extremely band 
some, cast with beautiful festoons of flowers or trophies, 

and painted in character. The flooring of the pit laid on 
arches could not be in danger, and the seats of tlie pit also 

should be iron, the supporters of the seats cast light, and 

the seats made in pannels from $8 to 6 feet, neatly cast te 

fall iuto the mouldings with round edges, so that when.the 

supporters were fixed, the framing laid down, and screwed 

firm, then the pannels should be let into the mouldings, 

and fastened with screws also. The seats made in this way 
‘would be quite as neat, and all the objection [ see is, that 

iron would be colder than wood; but when they are covered, 

that objection in part would vanish—at all évents, the sup- 

porters of the seats might be iron, if the seats were wood. 

The framing for the boxes might all be of iron, and the 

seats iron also, for they are stuffed, therefore iron could be 

no objection. Then the partitions of the boxes might be 
very 
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“yery neatly managed and light, being all cast in open work 
and the fronts of the boxes might also be cast in scrolls, 
Gothic, or in trophies, in fact, in any way, figure, or shape, 
fancy might invent, more tastefully, more light and elegant, 

than it is possible todo it in any other way. Then, te it 
was wished, the fronts of the boxes might be rendered warm, 

if the open work was objected to as cold, by lining them 
~ inside with cloth or velvet, which would form a very hand- 
“some ground, on which the scroll or fancy work of the boxes 

would be seen to great advantage; the back of the boxes 
“and doors I would propose of iron laid in pannels, and taste- 
fully painted or lined—a person would not be able to dis- 
cover, whether they were made with wood or iron inside, if 
well managed in the padding. The lobbies, the small stair- 

cases, the railing, the supporters and framing of all kinds 

should be iron, and all the floors should be laid on fire proof 

flooring’. The grand staircase might be made to have a - 
beautiful effect, if a man of fancy aid genius was to design 

it; and the whole of the grand entrance might be such, as 

“would strike the beholder with amazement at its novelty, 

“and the mind at the beauty and delicacy of its composition, 
‘as in iron the finest specimens of antiquity could be intro- 

.: Wuced, The supports of the galleries should be iron. ‘The 
“gallery floor laid down fire proof, and the seats, if not iron, 

should be on iron supporters—the gallery stairs and stair- 
~ ease all iron—and the roof should have no wood at all in it, 

_. but be composed of hollow or solid iron, cast light, and if 
“each piece was graduated from bottom to top, would still 
‘make it more light, and yet be equally as strong. <A roof 

° Of this description well secured together with screws and 
bolts, &c., would not be considerably heavier than wood, as 

‘the iron would possess strength equal to wood, at less than 
half the thickness. 

Now it would be well to compare the advantages iron Comparison of 

. promises : above wood, before it is adopted; and in foots ee 

at its advantages, all its possible disadvantages should be tages pe 

coupled with them, in order to see it in its true point of wood. 

view. One objection might be urged, that it would be dif- 

ficult to erect a theatre or great public building on this 
-plan. But I say there would be no difficulty in procuring 

Vou. SX V.— APRIL, 1810. x men 
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Expense, 
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men competent to undertake the erection of them, and whe 

are able to plan, get made, and put together, all its seve- 
ral parts; and in those parts where there was a field open 

for genius and taste to shew itself, in the entrances, boxes, 

and other conspicuous parts of the house, the most beauti- 
ful and unique ornaments might be made, and finely cast in 

iron, and afterwards touched up with the tool, and painted 

to imitate whatever fancy might dictate. There would be, 

especially in a theatre, the greatest scope for genius; thus 
might be constructed the most elegant one in the world ; 
and one that no accident, no misfortune, no incendiary 
could destroy—that would brave the utmost efforts of time 

to destroy it—that would endure for ages. Another disad- 
vautage might be supposed, and that i is the additional ex- 
pense in the erection. This might be something more, es- 
pecially if beauty was suffered to lead, and genius permit- 
ted to exercise itself in the ornamental part; but suppose 

it was to cost ten thousand pounds more, what is it, in a 
public national building? especially when you are certain 

in constructing it im this way, you are constructing a work 
that will endure for ages. If you use wood, how can you 
assure yourselves, but by some unforeseen accident it may 
meet with the fate of the other theatres? Money must not 
be put in the scale as a competent balance against security. 
After considering the subject, and examining the way Co- 

vent Garden is built and fitted up, I am more and more 
convinced in my mind, that iron might be substituted for 

all the timhers, and for fitting up a theatre complete in the 
way.I have before hinted, as cheap, or nearly so, as though 

it was done with wood. It is then self evident, it would be 

more durable, perfectly safe from fire, and much more ele- 
gant, if raised under the auspices of a man of genias and 

good taste. 

Tam, Sir, 

Your ebedient servant, 

Caroline Street, B. COOK. 

Feb, 20, 1810. 

REMARKS. 
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REMARKS. 

That the construction of theatres is a matter of public fron recom- 
concern has already been very justly observed by Mr, Edge- mended by 

others. 
werth, in his paper on this subject, in vol. XXILI, p. 129; 

where too the use of iron and incombustibie materials is 

strongly inculeated. Sir George Cayley likewise, in his 
paper, vol. XXII, p. 241, recommends the use of iron, but 

not to the same extent as Mr. Cook; though certainly the 

-more of it can be employed the better. There is one 

thing however of which Mr. Cook does not seem to be aware, 

and that is the necessity for trap doors and openings in the 
floor that forms the stage: but this is of little consequence, 
for they might be contrived in a floor of iron, as wel! as in 

a floor of wood. To obviate the objection of increased ex- 
pense, Mr. Cook brings against it the increase of duration, 
with the probability of larger audiences. But if we like- 

wise take into consideration the saving of insvrance, it Great saving 

would probably be found on calculation, that the use of iron 0” the score of 
insurance, 

would be by much the most economical. This saving, which 

does not appear to have been adverted to, probably from its 
amount not being generally known, will be considered as of 

no small importance, when it ts understood, that the offices 

were paid forty shillings for every hundred pownds insured, 

previous to the burning down of Drury Lane theatre; and 
that, since this event, they will not insure at a less premium 
than four guineas per cent. Now the proprietors of the 
theatre lately erected at Covent Garden state the expense 
of erecting it at £150000; the insurance of which against 
fire would amount to no less than £6300 a year. If, as I 
suppose, scenery and dresses be not included in this esti- 

mate, the insurance would be still more to cover the whole. 

__ And to insure only one third of this, or £50000, as on the 
old theatre, the premium would be £2100 a year. Would 
not the saving such a sum annually more than repay the 
additional expenditure for rendering the building proof 
against fire by the general use of iron? to say nothing of 
other advantages, C. 

x2 XI, 
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Blue vitriol 
suspected from 
its crystalliza- 
tion to havea 

deuble refrac: 

tion, 

his verified 

Mode of exa- 
mination. 

DOUBLE REFRACTION OF BLUE VITRIOL.” 

XI. 

Letter from Mr. Prieur to Mr. Guyron-Morveav, on 

the double Refraction of Crystals of Sulphate of Cop- 

per'*. | 

I Have long suspected, my dear kinsman, that sulphate 
of copper, from the form of its crystallization, must exbi- 

bit the phenomenon of a double refraction; but hitherto I 

have not been able to verify this conjecture, on account of 

the general want of transparency of its crystals. At length 
however I have succeeded in obtaining crystals sufficiently: 
diaphanous for this observation, and found the double res 

fraction very manifest. 

[ proceed in the known method, either viewing at some 

distance a pin between the crystal and the light, or looking 
at a luminous point produced by making a small hole in a 
card. But.sometimes I render the effects much more evi= 
dent, by looking at an object more or less distant through 
an opera-glass, between which and my eye I place the blue 

crystal: or, which appears to me in general the best methods 
I stand with my back to the window, and look at a very nar 
row ship of white paper, or a bright wire dies on a black 

ground. i ed aald 

A line joining the two images of a point observed with’ 

the crystal of blue vitriol is always in a direction ‘neatly 

perpendicular to the edges of the prismatic surface of the 

crystal; and consequently itis requisite to hold these edges’ 

nearly parallel to the length of the pin or line'we would see 
double, in order to obtain the greatest effect. . 

’ The crystals must be used before their surface i is tar- 
nished with that slight efflorescence, which they’ alw ays ace 

quire after being kept a certain time. 
i 
8 

os * Annales de Chimie, vol. LXV, p. 188, 
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310 METEOROLOGICAL TABLES. 

METEOROLOGICAL TABLE, 

By Dr. Ciarxe, of Nottingham. 

— SFE ee 

1809. | Thermometer. | Barometer. | Weather Winds. 

| aaah SE 1S , ‘ £ : Helé} s lecel ¢ 12 ¢leeell | elelebe 
MONTH.) 2/2) 2 jee) 2) 2) 2 (ee 2q 21 S112) 21 4 2 

lel 2 lesaila]e | 2 eel *[Fzl2| ele je Spe fee a Pe See Bila bart El 
January ..{)5-)17{55°29| 14 30°05'28°65|29°44]- 1°13 ]{].18] 14{{ 14] 18] 9 5 
Febiuary |] 54) 50 43°00 14 30°33: 28°68]29°82] 0°74 18} 16 2 | 331 16 | 

March ..{|62130!44 00 10 30°38 | 29° 00}29'99; 0:40 Q6h» be 22t AG A 15 

April... |]56|28]42°76} 13  |}50-36!28-97|29°75| 0-54 I} 13} 17]! 16! 1] 14] 18 
May ....}!77/35 57°61 9 80°26|29°25129'84| 0°43 244 71 10} 13} 19] 128 

June. 1|74 45157°71) 18 30'45)29 27\29°84) 0°62 21 Al 11 7; 15} 14 

ALE ee 78|46159°64 10 80° 12129°39129-88]} 0:24. 17| 14/| 24] 4] 10} 18:- 

August ..1!76)43 60°69 3 129 97}29'23)29' 64) O45 12) 19 3] 8] 31{ 8 

September)|72'34/50 46[ 12 29°87(29:05}29:46| 0-63 j! 25) 5 AN Of hh 17 

October... 67) 30)52°00) 10. 30'25}29°77130:09) 0°38 2h Gy |) Pot ayy a7 4 

Nowember 64. 26142:°10 11 80°41 }29°03129'89] 0°77 18 il? 12 A §] 22 

December] }53/35]40°12| 13 30°00} 28°25]29°45| 0:90 lt 14 Li di 6) 28 15} 

~ ANNUAL RESULTS. 

THERMOMETER. Wind. | BAROMETER. Wind. 
——$ 

Highest Observation, July 27th, 78° S. |} Highest Observ. June a5th, 30°45 N. E. 
Lowest Observation, Jan. 22d, 17° N. || Lowest Observ. Dec. 17th, 28-95. W. 
Greatest Variation in 24 ours: | Greatest Variation in 24 

PUNE WSt-Se Fe wee ticles neem hours, Jan. goth-3ist ... 1°13 
Antnals Mean . <..nssep re earncea tage Annual Mean,....-..+00. 29°74 

WEATHER. Days. WuInDs. TIMES. RAIN. - INCHEs. 

Fair .... 234.... N.& NE.... 130 .,.. Greatest Quantity in Aug. 4:50 
Wet. .0+. 18h 0.3. E-& SE ca) ZO... Smallest ditto m/Oets J... 031 

woes S.& SWres 197 .... Total Quantity forthe year 23-08, 
365 W.&NW.... 165 z ; 
ate —— 

571 | 

WOK ea REMARKS. 



LARGE FOSSILE CERITE. 

REMARKS. 

On the 22d of January, the thermometer within two 

miles of the town stood at 14°.—April 19th, snow had fall- 

en to the depth of one foot.—May 2d. Snow fell this morn- 
ing.—Aug. 6th. The rain that fll from 9 A.M. to5 P.M. 
amounted to 1°72. Loud peals of thunder at noon, in- 
creased at 4 P.M., when the lightning became extremely 
vivid, the thunder tremendous, and the rain descending in 

torrents, and continued to do so most part of the night.— 
Dec. 17th. ‘The barometer at 11 P. M. stood at 28°25. 

The following are comparative observations on the fall of the 

mercury : 

Barometer... 

r Keswick. Kendal. London, Nottingham. 

Jan. 1788 © +++ 28°35 + +++ 28'38 +++ 28°89 e+e —— 

Jan. 1789 «+++ 28°09 «+++ 28°12 ++ ++ 98°58 +++ 
eG VER sn be we ee et ee voce 98°95 

N. B. The barometer is firmly fixed to a standard wall 
over a staircase, on a level of 130 feet above the sea. The 

‘pluviameter is placed in a garden, on an elevation of 140 
feet above the level of the sea. 

XIII. 

Large Fossile Cerite, found by J. C. DELAMETHERIE*, 

if Have a gigantic fossile cerite, cerites gigas of Lamarck, 

which Mr. Maclure, of the Philosophical Society of Phila- 
delphia, and I found at Grignon, ona mineralogical tour 

we made in the month of July. It is the largest known, 
Its circumference near the mouth is two or three and twenty 
inches [23% or 244 E.] or about 73 [S] in diameter. The 

thickness of the lip is about 7 lines [6 E.]. Its whole length 
must have been about 30 inches [32], but the piece I have is 

broken, and not above i0 or 12 [104 or 123] inches long. 

*® Journal de Physique, vol, LXY, p. 411. 

Buh 9 

\ 

3h1 

Largs fossil 
murex. 
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$1¢ ON THE USE OF MOSS IN FURNITURE. 

XIV. 

Refiections on the Species of Moss proposed as a substitute 
for Wool in stuffing Beds, Furniture, and igh ha by 

Mr. PARMENTIER*. 

Moss proposed Tue dearness of wool, and more particularly the pro= 

as a substitute perty it has of imbibing "sat miasmata, and propagating 
for wool. 

contagious disorders, suggested the idea of supplying its 

place in beds by the id oblent erispum L, a kind of moss of a 

moderate length, and of a somewhat fragrant smell. Mr. 

Isengard, inspector of direct contributions at Savonne, has 

sent to the Society of Encouragement a specimen of this 
moss, taken from a mattress that has been in use for some 

years, with a paper in which he relates the methods of pre- 
paring it for domestic purposes. 

Examined by This Society, which attends to every project offered it, 
A aN of Sf its object be of public utility, and to promote our home 
ment, manufactures, submitted it to the examination of its com- 

mittee of economical arts; and Mr. Bouriat, one of its 

members, drew up a report, in which the advantages and 

inconveniencies, that might arise from the proposal, are 

justly estimated. The judicious observations in this report 
leave nothing to be added to them. ua 

One of our most intelligent army physicians too, Mr. 
Michel, has communicated to us his ideas with respect to 

the hypnum crispum, both medically and economically. 
The following is an extract from his letter. 

Bedding ofthe ‘‘ A great number of patients labouring under fevers, 
sick infectie 4) of the nervous kind, in the French hospital at Genoa, 
ous. 

where I was employed, convinced me, that the bedding of 

_the sick is of itself sufficient, to render the slightest disor- 

der complicated ; as it 1s generally acknowledged, that wool 

imbibes contagion, and propagates it, which cates pro- 

perties vegetable substances happily do not possess.” 

Moss recom- - Among those exempt from this inconvenience he particu- 

mended. larizes this moss, which he met with in Italy in every wood, 

particularly on beech trees. It is paimeeen in August and 

* Abridged from the Annales de Chimie, vol. LXV, p.175. 

September, 



SCIENTIFIC NEWs. 313 

September; beaten like flocks, does not retain moisture, or Its advantages. 

form isto lumps like them; is little liable to decay; and 

costs only the price of the labour, so that four mattresses 

made with this moss will cost less than one of wool. It is 

only necessary to dry it in the shade, to preserve its fra- 
grance. 

Mr. Michel observes, that- neither sweat nor urine pro- 

duces any fermentation in this moss, as it does in wool: 

but, lest moisture should occasion it to germinate, he re- 

commends steeping it in limewater, which destroys its 

power of vegetation. 

The idea of employing moss for this purpose, observes Mr. x44 superias 

Parmentier, is by no means new ; “for, if we may trust the to wool. 

poets, it was common among the aieiais. It is a mistake, 

however, that vegetable substances cannot propagate con- 

tagion, for cotton is notoriously in bad repute on this ac- 

count : and if we were to have recourse to the mosses to 
supply the place of wool in stuffing articles of furniture, as 

there ure but few species adapted to the purpose, we should 

soon be at a loss for an adequate supply. 

SCIENTIFIC NEWS. 

ees ee 
———— 

Mie. von Humboldt informs us, that between Valladolid, Native muria. ” 

in’ New Spain, and the lake of Cuisco, which is impregnated "¢ 4cid. 
with muriate of ‘soda, in a space of forty square leagues, 
there. are.a number of warm springs, the water of most of 

_ which contains nothing but muriatic acid, without, any me- 

| tallic salt. | 
The presence of fossil shells in gypsum is so rare, that go, shells in 

several naturalists have questioned the fact. Messrs. Cuvier gypsum. 

and Brongniart, in their ‘first paper on the geographical 

mineralogy of the environs of Paris,-say, that freshwater 

shells have been found in the upper strata of gypsum, 

and the marles immediately upon them; but they say no- 
thing 



314 

Marie asswm~ . 
ing regular 
figures. 

SCIENTIFIC NEWS. 

thing of sea shells in any of the strata below the first beds 
of gypsum. Mr. Desmarest, of the Institute, is the only 
person who had mentioned turbines and other fragments of 

shells in the last beds of the third mass, which is the deep- 

est ; and their presence has lately been confirmed by his son 

and Mr. Prevost. The first fragments of these shells are 

discovered below what is called the great bed of gypsum. 

The second, consisting of more species than the former, is 
in a calcareous marle below what is called the little bed. 

All the species to which these shells belong are found at 
Gngnon. They are calyptra, murices, cerites, turritellx, 
volutes, ampullariz, cockles, tellin, citherez, solens, cor- 

bule, &c. Beside these are fouud glossopetree, vertebrie of 

fishes, claws and shells of crabs, echini of the genus spatan- 
gus, and consequently difierent from those of Grignon which 
belong to the cypeastrae. Three small beds of gypsum, and 
some strata of marle succeed, without any shells: and 
lastly we come to a bed of calcareous marle, in the midst of 

which is a bed of gypsum. Both these contain the same — 
shells. ‘They are ceritse, which we may refer to the genera 
petricolum and tetebrale. In both the shell itself has dis= 

- appeared; but in the first marle we find the figure of its 

surface in relief, and the interior filled with marle; and in 

the second marle and the gypsum there is.a_ hollow moulded 
by the outer surface of the shell, and a nucleus moulde@} 

by the inside of the shell, while the space occupied by the 
shell itself is empty. Thus we have sea shells perfectly si- 
milar to those of coarse limestone, not only in marle lying 
between beds of gypsum, but in the gypsum itself. 

Messrs. Prevost and Desmarets have made another ob- 
servation on the stratum of marle, that lies below the little 

bed of gypsum, and which contains shells. They have found 
this marle in certain spots affecting the shape of quadran- 
gular pyramids, the faces of which are striated parallel to 
the edges of the base. They noticed more than twenty of’ 
these pyramids, some of which are as much as 3 cent, [1°18 

inch] high, with a square base of 8 cent. [3°15 inches] each 
way. These pyramids cannot be considered as halves of 
octaedra; for their base is so. confounded with the marle, 
that the opposite faces for completing the octaedra-are by 

no 
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no means discoverable. But they have this singularity in 
their arrangement, they are always found in groupes of six, 

with their faces touching each other, and their summits - 
-meeting in one point. The union of these pyramids pro- 
duces a cube, though its sides are not perceivable, because 

the bases of the pyramids are continued vninterruptedly 

into the marle, which is precisely of the same nature as the 
substance of which they are formed. 

In the course of seven months, from october 1805 to Plantations of 

april 1806, Mr. Curwen, of Workington hall, in Cumber- forest trees, 

land, planted on 400 acres of land, upwards of 1208000 

forest trees, for which he was adjudged the gold medal of 
‘the Society of Arts. He hkewise planted 96100 trees in 
other places within the same period. Nearly half of the 
whole number consisted of larches. 

A gold medal was likewise voted to Dr. W. Thackeray, of: 
Chester, for having planted on the estate of his stepson and 

ward, between october 1804 and june 1808, on 171 acres of 
land, 1133759 forest and 114 fruit trees. 

_ Mr. Congreve, of Aldermaston house, in Berkshire, has Pinca ok 
planted, since the beginning of 1802, upwards of 74 acres oaks. 

of land with oaks, for which he received the premium of the 
_ gold medal. 

Mr. Robert Baugh, of Llanymynech, in Shropshire, has Map of Shrop- 
Meeived the silver medal of the Society of Arts, and 15 Shire. 
‘guineas, as a premium for his nine-sheet map of Shropshire, 
published last year from an actual survey. 

Tn order to confute the idea, that the silk-weavers of this Double bro- 

’ country could not produce manufactures equal to the French, ¢ad¢ weaving. 
a society was formed sume time ago, termed the Flag Asso- 
ciation, with a view to the production of such a specimen of 
‘double brocade weaving as had never before been attempted. 
In consequence there is now in the loom a flag two yards 
wide, the ground a rich crimson satin on both sides, and 

brocaded on each side alike, with appropriate colours taste- 

fully and elegantly shaded by the artist. 
"Upon its surface will appear weyen within an oval, a fe- 

male figure emblematic of the art of Weaving, reclining with 

pensive aspect on a remnant of brocade, lamenting the ne- 
glected state of this manufacture. A figure of Enterprise 

: 1s 
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is represented in the generous act of raising her up, and re- 
viving her drooping spirits, by showing» her a cornucopia 
pouring forth its treasure, emblematical of the resources of 

this happy isle, and not unaptly indicating, that the wealth 

and liberality of the British nation are ever ready to sup- 
port landable undertakings, and particularly those intended 

for the relief of indigent merit. Close to that of Enterprise, 

and under a representation of the all-seeing eye of Divine 
Providence, the figure of Genius appears erect, pointing to 

a flag displaying the TVeavers’ Arms, placed upon the tem- 

ple of Fame, seeming by her expressive countenance to say, 

““ execute your arduous task, Britannia will reward your la- 

bours, and Fame, inscribing them. on her sacred edifice, shall 

record the merits of this grand exertion to posterity.” ‘The 

corners of the flag will be adorned with emblems of peace} 

industry, and commerce. _ An edging witha curious Egyp- 
tian border will exhibit a combination of figures and devices, | 

emblematic of the design for which it wus. formed, and the 1 
whole will in an expressive manner show to the world this 

interesting fact, that under the auspices of Divine Provi+ | 
dence, and cherished by the blessings of peace and com- 

merce, the British artists, when fostered and protected, are. ‘ 

inferior to none throughout the globe. 
The Society of Arts have presented their silver medal, sep 

in a broad gold border, to the Flag Association. 

Jron chains Mr. Gilpin has made an improvement in the pulleys in, 
used instead of which his iron chains work (see Journal, vol. XXI, p. 111. ) 
ropes in min- 
ing. Finding a small degree of brightness in the links that work ,. 

vertically, he made a concave rim to the pulleys on each,, 
side, to embrace the links that work flat, and prevent the, 

others from coming into contact with the sides of the, 

grooves. In this state the chain works 7°68 per cent easier 
than before; 28°87 per ceut easier than a half worn, strand 

Jaid, tarred rope; and 37°51 per cent than the same chain © 

used in the common way. _ Upwards of six years experience , 
confirm his fermer opinion of the safety, durability, and 
cheapness of chains worked in grooves; yet, he observes, . 

his men will not go down into the pit to work in the morning, | 
or come up at night, but by a rope; though, if any scene i. 
amusement be going forward on the surface, they will not 

hesitate 
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hesitate to come up two or three together HOInpe on the 
loaded basket that is drawn up by the chain. ' 

- The black i aye a pepper ial thrives remarkably well in the prop es 
otanic garden at St. Vincent, under the care of Dr. Alex- in the West 

ander Anderson, and has been producing fruit there some !™4is, 
time. The doctor finds it a plant of more easy cultivation 
than he had imagined. He has likewise collected a consi- 
derable quantity of cloves. 

Mr. Parkinson has withdrawn the Introduction to the Parkinson’: 
Knowledge of Fossils, announced at the end of his first yo- J0treduction 

and Organic lume of Organic Remains of « former World, considering Desaite 

and cloves, 

. its publication as entirely superseded by Mr. Martin’s excel- 
lent systematic Outlines of the same subject. 

The third volume of Organic aenihins 5 is in considerable 

forwardness, 

Wernerian Natural History Society. 

At the meeting on the 3d of February, the Rev. Dr. Mac- Mincealogy of 
e read to the Society an account of the mineralogy of theHighlands. 

Bifichlands of Scotland, from the Pass of Leny to Bala- 
i ish; which he illustrated by specimens. The general 
rock in this tract is mica-slate, with its usual subordinate 

beds, such as, of granular limestone, hornblende-slate, &c. 

It-contains also in some districts, beds and veins of lead-- 

glance, and indications 6f ironglance. Beyond Tyndrum, 
the mica-slate approaches to gneiss, till we pass Inverouran, 
where sienite appears. In the neighbourhood of King’s 

House, newer granite, felspar,’ porphyry, and hornstone are 
found; and the adjacent country, as might be expected froin 

the décomposition of these rocks, presents, for many miles, 

an unusual aspect of bleakness and sterility. Glencoe, 

which is singularly inter esting, both in a picturesque and in: 

a’mineralogical point of view, consists of hornstone and com- 
- pact felspar, in beds subordinateto the primitive rocks, and. 

capped.with porphyry. At the bottom of Glencoe, mica~: 

slate aon appears, and is covered with the formation of 

il clay~slate 
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clay-slate, which affords the well known roof-slate quarries of 
Balahelish. Thus, according to Dr. Macknight, it appears 

that the relative positions of the great formations, which oc- 

eur in the Highlands of Sco‘iand, correspond to the princis 
ples of the Geognosy of Werner. 

Universatity of At the same meeting, Professor Jameson read some ob 
rock and me- servations on the universality of rock and me.alliferous for- 

pat for- mations, preliminary to a short account of some specimens 
of a particular formation of lead ore found within fifteen 
miles of Dunkeld in Perthshire. The formation appeared 
to be almost the same with that which occurs at Strontian 
in Argyleshire ; and it is therefore not improbable, that it 
may prove a source of wealth to the proprietor. 

Naturathistory. At this meeting, hkewise, the Secretary read some new 

ofthe whale. and interesting observations on the natural history of the 
common Greenland whale, by Mr. William Scoresby, juns, 

- of Whitby ; and exhibited a correct drawing of that animal, 
by the same gentleman, differing materially from the repre- 
sentations generally seen in books, Pt p 

TO CORRESPONDENTS. . 

The principle in hydraulics, which my correspondent whe 
has favoured me with a sketch of a double inverted vessel or 
diving bell alludes to, does not appear to be capable of 
producing the effect he expects from it. If I understand 
the description of his apparatus, the result would be, first, 

that air would be driven up the tube, and from beneath the 
upper vessel, until the lower surface of the water had risen 
and filled the tube ; after which the escape of air would con- 

tinue from the upper veszel, until the surface in both vessele~ 
were on the same level, and at this period the included air 

would act against the water precisely in the same manner, 

and with no greater advantage, than in the common diving 
bell. W. N. 

ERRATA. 



Page, 

162, 4, 

164, 10 from bot. 

169, 15 from bot. 

170, 8&9 from bot, -— unanimously, 

171, 9 from bot. 

daz, 46, 

199, 13 from bot. 

238, 24, 

168, 4, 
: 8, 

wits 19, © 

170, 28, 
171, 13, 

line. 

95, 6 from bet. 

ERRATA. 

The sentence beginning here, and 
ending line 4 from bottom, was intended to 
be in the form of a query: ‘* Will not this 
plant perform its motions under water?” 

For 50°40’, read 50° 40’. 
11, After one, add in respect to the convenience 

of the movement 

For quality, read quantity. 
-— lightness, —— tightness. 

exceedingly. 

—- lamina, lamine. 
A’ a” 

—- 402, & loz. —-— 4 drachms, & 
1a drachm. 

—- aluimine, —-— aplome. 

Errata in Vou. XXIV. 

For complete, read complicate 
led 

—- 

[aaa 

cmmese 

—— cd. 

—bde. 

—— 37°3 
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~ AND 

THE ARTS: 

SUPPLEMENT TO VOL. XXV. 

ARTICLE I. 

An Inquiry, Geometrical and Arithmetical, into certain 
Properties of Solids in general, and of the five regular 
Bodies in particular. By Joux eon Esq. 

DerinitTI0Nns., ike An edge of a solid is a line terminated p.r 4, 

by two of its solid angles, and common to two of its adjoin- 

ing faces. 

Def. Ind. From Pappus lib. 5. , Ordinate plain figures or Def. 2, 

polygons are those which are bounded by equal right lines, 

containing equal angles, 

Def. 3rd. Two or more plain figures are said to be of the Deg. 3, 

same denomination, when each and all of them are bounded 

by the same number of right lines. 

Axioms. Ax. 1st. Three plain surfaces cannot contain Axiom 1. 

a solid. 
Cor. Hencea pyramid under four triangles is the agate plese Corollary. 

solid bounded by planes. 

Ax. Ind. Any required solid may be cut out of a given Axiom 2. 

solid. 
Provositions. Prop. 1st. Let c, t, s, be the number of Prop. 4, 

the faces, solid angles, and edges of a solid, bounded by 

Vou. XXV.—Supr.eMeEnt. be polygons 
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Demonstration. 

Prope. 

Demonstr. 

Corol. 

Prop. 3. 

, 
AN INQUIRY INTO THE PROPERTIES OF SOLIDS. 

polygons of the denomination # ; and let p denote the number 
of these polygons, which bound each solid angle of the 

ne pt 
body; then we have eon =. For there are c faces 

and each face has n edges (Def. 3rd.) ; but each edge is com- 

mon to two faces (Def. 1.) ; therefore oo In like man. 
~ 

ner there are ¢ solid angles, and each solid angle is bounded 

by p faces, and therefore is touched by p edges; hence 

nt 
sal, Qi: ee Dp: 

’ ne 7 
Cor. \st.nc=pt, and cates ya Ee 

7 P 

Cor. 2nd. Now let the given solid be a pyramid under 
four triangles; and n=3; c=4; p=3; because it cannot 

be greater or less than 3; hence (by Prop.) s=3 x 4—2=6; 
and by (Cor. 1.) t=3x4+3=4; therefore in this case 
s=c+i—2. 

Prop. @nd. If a solid angle K (Plate VIII, Fig. 6,) be 
contained under p planes, viz. AK B, BKC, CKD, 
DK A, &c.; and the solid angle K be cut off by any plane 

GHM'N; the section will be a plane bounded by p right 

lines and p plain angles. ForGH MN cuts each of the 

planes AK B, BKC, &c.; because it cuts off the solid 

angle K; but its intersections with these planes, véz.G H, 
HM, MN, NG, &c., are right Jines (Muclid 3.11), and 

any two of them are in thesame plane (Euclid 2,11); theres 

fore they are all in the same plane, and their number 

=p== thenumber of planes comtaining the solid angle K ; 

but the number of plane angles G, Il, M, N==the number 

of sides GH, HM, &c.=p. Q. E. D. 
Cor. If the solid angle K be cut off by a curved surface, 

the section will be a curved surface, bounded by p curves 

and.p angles; and this will happen, if all or any of the 
faces AK B, &c., be curved. 

Prop. 3rd. Let AB CDK, Fig. 6, be a solid bounded 
by surfaces of any kind, and let c, ¢, s, be the numbers of 

its faces, solid angles, and edges; and let one of its solid 

angles, K, be cut off bya surface of any kind, GH MN; the 
imcrement of ¢ together with the increment of ¢ = the incre- 

ment 



AN INQUIRY INTO THE PROPERTIES OF SOLIDS. 323 

mentofs. For since one solid angle K has been cut off, one Demonstr. 

surface G H M N has been added to the number ¢ (by 
Prop. 2, and its Cor.); therefore the increment of c=1; 

but G H MN touches p solid angles with its angles G, H, 
M,N, by the same, and one solid angle (K) has been cut 

off; therefore the increment of ¢=p—1; and the incre. 

ment of c-+the increment of ¢=p: but no edge has been 

cut off; therefore the number of the edgesG H, HM, MN, 

NG, has been added to s: but this number =p also (by 

Prop. 2nd.) Q. E. D. 
Prop. 4th. If a solid of any kind, A BC D (Fig. 7.), Prop. 4. 

have any number of its solid angles, as.B, C, eut off by a 

surface of any kind, MK GN, soas to change the number 

of its faces; the increment of c together with the increment 

of é=theincrement of s. For, put f= number of lines Demonstr. 

and angles bounding the additional face MK GN; d= the 

number of solid angles, B, C, &c., cutoff: then the re- 

maining solid, AMKDGN, has one surface more than 

the solid ABCD; hence the increment of c=1; but the 

surface M K G N touches f new solid angles in M, K, G, N; 
and d solid angles have been cut away at B, C, &c.; there- 

fore the increment of c-+ the increment of ¢=f-++1—d. 

Again, the additional edges of the solid AMK DG N are f 

in number, being the lines bounding the face MK DN; but 

when two solid angles are cut away, as B, C, one edge, 

BC, is lost; and in general when d solid angles are cut 

away, so as to increase the number of faces belonging to 

the new solid, AMK DG WN, d—i edges are lost; hence 

the increment of s=f+1-—d. Q. E. D. 

Prop. 5th. Let c, t, s, denote the number of faces, solid Prop. 5. 

angles, and edges of any solid whatever, and we have the fol- 

lowing general expression; c+t—2=s. For let the solid Demonstr, 

AMKDGN be cut by one operation from the tetrae- 

dron ABCD (Fig. 7), or the solid ABCDGHMN 
(Fig. 6 ) be formed by repeated operations from a similar 

figure ; both of which suppositions are possible (by Av. 2nd): 

then the sum of the additions made to c and ¢ by one or 

several operations is equal to the addition or additions made 

tos in the same manner; therefore the difference of c+t 

and sin the tetraedron is equal to the same difference in 

Y2 the 
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Demonstr. 
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Corol. 2. 
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AN INQUIRY INTO THE PROPERTIES OF SOLIDS. 

the solid ABCDGHMN, or any other solid; that is 

ofl 2—=s(by Cori?, ‘Prop. t.)'Q4Ei BD: 

Prop. 6th. Let ABCD (fig. 6) be a solid bounded by 

polygons of the same denomination; put = the number 

of sides of each polygon; p=the number of polygons 

which touch each solid angle: then c=4 p—+2p+2n—np; 

f=4n>-2p4+2n—np; s=2@np+% p+2%n—np. °For 

s=n c--2=p t=-2 Prop. \sti) =c+t—2 (Prop. 5th.); 

and¢=nc—+pc=pt—+n (Cor. 1, Prop. 1.); therefore 
n C—-2—=c-++-nc+p—2; hence c=4 p+2 p+2n—np: again 

\ p t--2==p tnx t—2Q; and =—14n—2 px2 n=n p; again 

pt+2=pt-n+t—-2; and f=4 n+2 p4+2n—n p; but 

8 m=0-+t— 22 n p+2 p+2u—xnp. Q. E. D. 

Cor. 1st. p, which is constant relative to any given solid, 
denotes the number of polygons, which surround each 

solid angle. of that body; therefore the plain angles of these 

polygons are equal among themselves ; that is, the polygons 

are ordinate figures (by Def. 2nd.), and the preceding pro. 

position relates to the regular bodies only. . 

Cor. 2nd. If there be two regular bodies, one of which 

is bounded by ordinate polygons of the denomination 2, 

each solid angle of it being contained under p planes, and the 

other is bounded by polygons of the denomination p; each 

solid angle of it being contained wnder 2 planes; cin the 

former-=—¢ in the latter; and c in the latter=—:¢ in the 

former ; but s is the same in both. This is evident from the 

equations in the proposition. 

Cor. 3rd. 2p+2 n—np, the common divisor of the three 
preceding equations, is equal to one, or greater than one; 

but mis at least=-3 (Kuclid, Ax. 10, Bk. 1); also pis at 

least = 3 (Def. 9, Bk. 11). Now to find the limit of x, 
put2n+2p—n p=0; and p==2+4+n—2—a, w, n, which 

gives m6; therefore can only be, 3, 4, or 5; that is, 

the regular bodies are bounded by triangles, squares, and 

pentagons only. 

Cor. 4th. Putn=3(and by prop.) 7=1 ‘ 'p; hence 
p == 8, 4, or 5; putz==3; andc=4; t=4; s=6, the pro. 

pertics of a tetraedron; put m1; and t==-16+8-—2p; 

p83, con6; (228; now put m3, p=4; and c=8; t==6; 

the former of these is the cube; and the latter the octae- 

dron; and- s==12 in both cases (by Cor. 2.) Put z==5, 

and 
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and f= 20 103 p> hence ip ='3 ; .e=2.125 ¢=20;.\put 

p=3; n=5; thenc=20; t=12 by Cor. 2; the former 

of which is the dodecaedron, the Jatter the icosacdron; and 

s = 30 in both (by Cor. 2.) 

Prop. 7th. Thesum of the plane angles bounding the Prop. 7, 

solid angles of a regular body = 8 np—16p+—2p+2n—mnp. 

For the sum of the plane angles belonging to each face of, Demonstr. 

the body =2n—4 (Kuclid 32.1); but there arec faces; 

therefore the wholesum =2n—4x¢; andc=4p—~>2p+2n 

—np; therefore &c. Q. Ek. D | 

Ii. - 

Invention of a Homograph, or Method of Communication 

by Signals, on Sea or Land. By Vaevrenany James 

Spratt, of the Royal Navy *. 

SIR, 

Wr TH this you will receive a truly ingenious invention Anecdote of 
of Lieut James Spratt, of the Royal Navy. This gallant Sap i 
officer, in the glorious action of the combined fleet’ at Tra- 

falgar, on the 21st of October, 1805, was on board his 

Majesty’s ship Defiance. When engaged within pistol shot 

with a French eighty-gun ship called lAigle, he plunged 

into the sea, swam to the enemy’s stern, and entered the 

gun-room port alone, made his way courageously through 

the different decks, and succeeded in mounting the enemy’s 

poop, where placing his haton the poiat of his cutlass, he 

called out to his men to join him. In attempting to haul 

down the French colours, he was attacked by several of 

their grenadiers, whom he repulsed with success. He was 

soon followed by several of our jolly tars, and in the act of 

saving the life of a French officer who cried out for quarter, 

a musket was levelled by a Frenchman at his own breast, 

which he fortunately struck downwards, but his leg was 

* Transact. of the Society of Arts, vol xxvii, p 453. The sil- 
yer medal was voted to Lieut, Spr att for this Invention, 

fragta red 
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fractured by the shot; he afterwards fought two of the 

enemy on his knees, who were quickly dispatched by his 

companions, and the French ship soon after struck. More 

particulars of this transaction are recorded in the XV vo- 
lume of the Naval Chronicle, page 193. I have the plea- 

sure to add, that Lieut. Spratt, after a tedious illness, has 

recovered the use of his leg, and now has the command at 

the signal post at Teignmouth, anxiously wishing to be again 

employed in more active service against the enemies of his 

country. 

I have taken the liberty of sending this communication, 
and the account of his invention, unknown to him, know- 

ing that the Society of Arts &c. is generally disposed to en- 

courage merit in every rank and situation wherever found.’ 

M. S. 

This new, easy, and useful code of signals is to be per- 

formed with a white pocket-handkerchief, to be held in dif- 

ferent positions with the body. Plate VIII, figure 1, A, 

with the dotted lines, exhibits the whole of the numeral ho- 

mosraph signals at one view, (see the positions that the 
handkerchief is held in, and the figures marked). The first 

position from the right foot to the right hand is No.1, the 

others No. 2, 3, 4, 5, 6,°7, 8, 9, and O, follow in succes. 

sion. When making 1, 5, 9, and 0, the handkerchief should 

be held by the diagonal corners, as generally prepared for 

wearing round the neck. 

For making 2, 3, 4, 6, 7, 8, the opposite sides of the 
handkerchief should be gathered in each hand, the near ex. 

tremity of the handkerchief to be held by one hand to the 
point of the shoulder. 

In working the homograph the body should be erect, the 

positions steady, the handkerchief to be held well in front 

of thearms, and facing the person to whom you are to im- 

part your intentions. 

The best place for showing signals from a ship is in the 

chains, or on a lower deck port, as the white handkerchief 

exhibits a greater contrast with the black sides, and is of 

course better discerned. When on shore, they should be 

made from the side of a green hill, or in front of some thick 

foliage, or hedge, or dark wall. 

. The 
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The positions intended to compose the number of signals 
should be made in succession. ‘The person, to whom a sig. 

nal is made, should wave his handkerchief horizontally, to 

convince you that it is understood. 

When the positions which compose the number of your 

signals are finished, you are to wave your handkerchief in 

like manner. For example, persons who make use of the 

homograph should arrange in their separate books, or from 

a telegraphic dictionary, every question and answer, which 

may occur to them on any subject, as there is no limitation 

to the numbers. If the number affixed to your communi. 

cation be 1000, you are first to make position No. 1, and 

keep it so until your consort answers it by waving his hand. 

Kkerchief, which informs you that it is understood ; then you 

are to make the O three times distinctly, as shown at figure 

A, each O to be kept up until answered as before. Now 

your signal being made, wave your handkerchief, which in. 

forms your consort, that he is to refer to his book for the 

purport of the signal No. 1000, which may either refer ta 

a distinct word in dictionaries numbered alike, or to a whole 

sentence in conversations, premeditated and inserted in books 

. formed for the purpose. 
When you wish to commence a communication by signals, 

you are to display the handkerchief in the manner shown at 

fig. B, which is called the signal of attention, and your con. 

sort is to display his in return. The person who displays 

first has a right to begin the communication, and to pre- 

vent confusion, it is to be displayed at the commencement 

of every signal. 

If by any accident your attention should be called off, 

and you did not comprehend the whole of a signal, by hold. 

ing the handkerchief as in fig. C, you may demand a reper 

tition. This signal is called the repeat. Fig. D, shows the 

following signals, by twisting the handkerchief regularly 

round one of the arms, and holding it in one of the posi- 

tions marked 1, 2; 3, 4, viz. No. 1, affirmative; No. 2, 

negative; No. 3, intcrrogative; No. 4 to annul, 

SIR, 

327 
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SIR, 
I acknowrence the receipt of your letter respecting my 

homograph, and beg leave to express the high sense I enter- 

tain of its having been noticed by so distinguished an insti- 

tution as that of the Society of Arts, &c. Iam positively 

the first inventor of it, and J putit in exceution at the com- 
mencement of this war, on board his Majesty’s ship Defiance, 

commanded by P. C. Durham, who did me the honour to 
express his approbation of it, and promised to bring it to the 

notice of his Royal Highness the Duke of York; but having 
the honour of getting a fractured leg in the battle of Trafal- 

gar, I was prevented from getting attention to my homo- 

graph. 

I have frequently conversed in this manner with my mess- 
mates at Spithead, from the green ramparts at Portsmouth, 

and from Plymouth Sound to the Hoe, which is still a 

greater distance, The conversation may be carried on at 

the distance of four miles by a common telescope. 

The various uses to which the homograph may be applied 

atany moment, without expense, will not fail to attract the 

notice of persons of discernment. In active military ser- 

vice it will be found very important. It will be found use- 

ful to naval captains lodging on shore, who may thus com- 

municate any orders with ease and accuracy to the com- 

manding officers of their ships at anchor, Passengers on 

board ships in fleets may keep up a constant and friendly 

intercourse, to console themselves for the tediousness of a 

Jong voyage; and the country gentleman may, at amoment’s 

warning, summon his neighbours to the sports of the field, 

or to the hospitable board. 

If my homograph should meet with the approbation of 

‘the Society of Arts &c., and tend to the good of the com. 
munity at large, I shall be highly gratified. 

I have the honour to be, 

With respect and esteem, 

Sir, 

Your humble servant, 

Teignmouth Signal-Post, JAMES SPRATT. 

Dec. 26th, 1808. 

The 
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The following Certificates were received from Lieut. Certificates. 

Glanville, R. N.; Lieut. Tayler, R. N.; Mrs. Spratt, of 
Burlington-House; and Miss Taylers, daughters of the 

mayor of Devizes. 

I do hereby certify, that being at Ryde in the Isle of 
Wight in the summer of the year 1806, I frequently con. 

versed with Lieut. Spratt, by means of the homograph in. 

vented by him; and previous to the battle of Trafalgar, 

Lieut. Spratt conversed in this way with many officers at 

Gibraltar. I also certify, that I have heard from officers of 
the Brest, Cadiz, and Mediterranean fleets, that Lieut. 

Spratt was the inventor, and the first person who made use 

of such invention. Given under my hand this 10th day of - 

Jan. 1809. 
J. N. TAYLER, 

Lieut. of his Majesty’s ship Spencer, 

We the undersigned do hereby certify, that being at Ryde 

in the Isle of Wight in the summer of the year 1806, we 
did frequently see Lieut. Spratt of the Royal Navy con- 

versing from the shore, by means of the homograph invented 

by him, with Lieut. J. N. Tayler, then on board his Ma- 

jesty’s ship the Leopard, lying at Spithead. Ann Tayler 

further saith, that she with many others saw it used with 
great success at Teignmouth. 

Witness our hands, Feb. 2d, 1809: 

Mary Tayter, aes 
evizes 

Ann TAyier j ‘i 
? Wilts. 

MaArGARET SPRATT. 

‘This is to certify, that I, George Glanville, Lieut. of 

the Royal Navy, saw Lieut. Spratt, then master’s mate of 

the Defiance, conversing by means of a homograph from’ 

the ship Defiance, with Lieut. Nicholas on board the Malta, 

six or cight months previous to the Trafalgar action, and 

that they seemed perfectly to understand each other by the 

signals given. 

Witness my hand this 30th day of May, 1809, 

GEORGE GLANVILLE, Licut. R.N. 

Ill. Description 
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IT. 

Description of an improved File for Receipts and Letters. 

By Ricuary Wurte, Esq., of Essex-Street*. 

SIR, 

I SEND herewith the model of a file for papers, which I 

think will be. found preferable to any in common use. A 

voucher cannot be disengaged from the common file, with. 

out defacing it by cutting it off, or by removing many others 

to get at it; and to return it to its proper place is attended 

with more trouble and inconvenience. All this is avoided 

by the contrivance in the file now sent, the wire of which 

is passed through a cylinder, and fastened by a screw at the 

bottom. 
I am, Sir, 

Your very humble servant, 

RICHARD WHITE. 

Explanation of Mr. White’s improved Letter File, as shown 
tn Plate VII, Figs. 2, 3,4, 5. 

- This invention consists of a metal tube a, fig. 3, with a 

convex circular plate soldered to its lower end, to keep the 

papers from slipping off the file, and having attached to its 

under side a piece of metal 4, fig. 4, with a screwed hole in 

it, to receive a screw on the end of the wire c, fig. 5, the 

other end of the wire being formed into a hook, sharpened 

at its point, to receive the papers as usual. 

When any paper is wanted to be taken off the file, (in. 

stead of taking off those aboveit, which cannot be replaced 

“again without much loss of time and trouble, or, which is 

still worse, tearing it off) the uppermost papers are to be 

slipped up towards the top of the wire c, which must be 

unscrewed, and, with the papers upon it, removed, as shown 

in fig. 5; the paper wanted may then be taken away, the 

wire replaced again into its tube a, and screwed fast, and 

the other papers drawn down the tube as before. The up- 

.* Transact. of the Society of Arts, vol. xxvii, p. 170. The 

silver medal was voted to Mr. White for this invention. 

per 
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per end of the tube a should be made conical, and its edgés 

sharp, the better to suffer the papers to pass over it. A: 

section of the tube and female screw } bencath is shown 

separately at fig. 4. The papers are shown in fig. 2, in the 

situation they are commonly placed upon the cylinder, with 

the wire within the cylinder. 

IV. 

On Respiration. By Witutam Auirn, Esg. F.R,S., and 
Wixiiam Hascepine Perys, Esg., F.R.S. 

(Concluded from p. 301.) 

First Experiment with Atmospheric Air. 

‘Tue Guinea pig was placed upon the stand, and the ap- Atmospheric 

paratus arranged as represented in the lites 250 cubi Ceheae 

inches of atmospheric air were admitted.into the mercurial 

gasometer communicating with B: the gasometer communi- 

cating with C was quite empty, the apparatus being tried 

was found perfectly air tight, and the whole qnantity of air 

310 cubic inches. 

The cocks H and I being opened, gentle pressure was 

made upon the glass of gasometer B, so as to cause the air to 

pass through A, which consequently drove an equal! portion 

through the tube C into the empty gasometer; a quarter of 

an hour was employed in passing the gas, which measured 

exactly 250 cubic inches in C, so that there was no alter. 

ation of volume; the cocks H and I were now closed, and 

the respired air being examined by the usual methods, 100 

ele were found to contain 

5 carbonic acid ~ Results. 

16 oxigen 

79 azote 

100 - 

As the air after the experiment had expericneed no alteration 

of volume, and as it contained the same proportion of azote 

as atmospheric air, this substance had remained unaltered, 

i! But 
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But 15:50 cubic inches of oxigen had been converted into 

carbonic acid gas. 
100: 5: : 310: 15:50. 

Summary of the Experiment. 
5 Cub in. 

Bar. Pieris, ie a Gas after tee cst a of carb. acid ‘Time. 
nspired, experiment of carb. aci perimiiate 

a0) 34:32 ; 310 . 3105 15°5 0:62. 25min; 

Experiment 11. Aimospheric Air. 

T he experiment was repeated in exactly the same manner ; 

the animal, except from confinement, appeared much at his 

ease all the time. The air after the experiment contained in 

100 parts 
5-5 carbonic acid 

15-5 oxigen 

79 azote 
a 

100 

Here the proportions of azote were undisturbed, and am 05. 

cubic inches of carbonic acid procured. 

100 |?) 5°) ¢9 B10 e705 

S ummary of the Experiment. 

Atmos. air Airafter Carb. acid Carb. acid 
. Inspired. Experiment. found. per minute. 

29°66 38°. 310. 310 17°05 0°68 25min, 

Bar. Therm. 

Experiment WI. Atmospheric Air. 

The apparatus being arranged as before, we kept the pig 

in the glass A for one hour, and during that time passed 1060 

cubic inches of atmospheric air through it, which measured 

1061: portions of the respired gas had been preserved in 

the mercurial bath, and the usual trials made upon the mix- 

ture, which was found to contain 5 parts of carbonic acid 

in every 100, or 53 cubic inches in the whole quantity; the 

azote was unaltered; 100: 5: : 1060: 53. 

Summary of the Experiment. 
Atmos. Air Carb. Carb, acid 

Barom. Therm. air before after Increase. acid per ‘ime, 
expt. expt. found, minute. 

29:8. . 56° 1060. 1061 1 53 0-88 Lhr. 

Experiment 



ON RESPIKATION. 

Experiment TV. Oxigen Gas. 

333 

The pig hitherto employed was put into the glass vessel Exp. 4. with 
A, which with the tube contained 60 cubic inches of atmos. °*18°" &%- 

pheric air ; 250 cubic inches of oxigen, containing 5 per cent 

of azote, were admitted into the gasometer communicating 

with B, and during a quarter of an hour were made to pass 

slowly through the vessel, in which the animal was confined, 

to the empty gasometer communicating with C, where it 

measured exactly 250 cubic inches; a portion was preserved 

in the mercurial bath for examination, and the gasometer B 

was replenished with 250 cubic inches of the same oxigen; 

this was passed, in about the same time as before, through 

A into gasometer C, when it measured 248 cubic inches. 

250 cubic inches more of the oxigen were now admitted 

into gasometer B, and passed in the same manner through A 

into C, where they measured 249. 
The gasometer B was for the fourth and last time sup- 

plied with 250 cubic inches more of the oxigen, which were 

passed as before, through AintoC, during about a quarter 

of an hour, and then measured 249. 

The pig had remained in the vessel one hour and twelve Results. 
minutes; it did not appear to have suffered in the least ; por- 

tions of the respired gas were saved from each of the gaso- 

meters, and examined as usual. . 

Cubic Inches. Contained in Carb. Acid. Oxigen. Azote. 
100 parts. 

Wo. 1. 250° Carb; acid 98 -° 20 
Oxigen 66 165 

Azote 26 65 

100 

No.2. 248 Carb. acid 10 24°80 

Oxigen 73 193-44 
Azote 12 29°76 

, 100 
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Cubic inches. Contained in Carb. Acid. Oxigen. Azote. 
100 parts. 

No. 3. 249 Carb. acid 10. 24:90 

Oxigen 80 199-20 
Azote 10 24:90 

100 

No. 4. 249 Carb. acid 12 29°88 

Oxigen 79 196°71 
Azote 9 90-41 

100 

In Glass A, a - 
BPN dod 60. Carb. acid: 12 7°20 

; Oxigen 79 47°40 

Azote 9 5°45 

1056 * 5 200 4.10678) .. 801-75. 147°52 

Total, gas before experiment, 1060 
after 1056 

Deficiency, - 4 

Calculation for Oxigen. 

Celculation for Wedo not calculate upon the tube from gasometer I, 

Nea a} because it is always in the same state after the experiment ag 
before. 

1000 cubic inches of oxigen containing 

5 per cent azote, consisted of 950 pure oxigen 

60 atmospheric air with the pig, and in 

tube C, containing 21 per cent oxigen 12°60 

Total, oxigen before experiment, 962-60 
Oxigea found after experiment, 801-75 
Ditto in carbonic acid 4 106°78 

Oxigen missing, 54:07 

Calgulation 
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Calculation for Azote. 

1000 cubic inches containing 5 per 
cent azote 

60 atmospheric air, containing 79 per cent 

Total azote before experiment, 
Ditto found after experiment, 

Increase of azote, 

Calculation for 
50 hitregen. 

47°40 

97°40 

147°52 
—— 

50°12 
This increase of azote was much more than equal to the 
cubic contents of the animal’s body, the deficiency of 4 

cubic inches was doubtless oxigen absorbed, 

Summary of the Experiment. 

Bar. Therm. Oxigen, &e. 
inspired, 

29°05 57° 1060 

Carb. acid Carb. acid Time 
found. per min. i 

106 1°48 lh. 12m. 

Gas after Defi- Summary. 
experiment. ciency, 

1056 4 

Oxigen Azote 
missing. added. 

54:07 50°12 

Kixperiment V. Oxigen. 

In this experiment we employed a smaller pig, which oc- Exp, 5. 

cupied the space of 33 cubic inches, and'our object was to 

keep him for the same length of time in a smaller quantity of 
gas, we therefore only used 750 cubic inches of oxigen, be« 

side. the common air contained in the glass A and tube, 

amounting to 66 cubic inches. The first 250 cubic inches 

were passed through the glass A into C in 24 minutes, 

where it appeared to have undergone no alteration of vo- 

lume; 250 cubic inches more were passed during the next 

23 minutes, and these measured 248 in C; the last 250 

were passed in 24 minutes, and the volume remained unal- 

tered. The animal did not appear to suffer the slightest in- 

convenience, except from the confinement. 

State of the Gas before Respiration. 

66 cubic inches of atmospheric air, 
750 oxigen, containing 5 per cent azote, 
-_—-— 

$16 total consisting of 

Oxigen. Azote. 

=, 13°86 52°14 State of the 
: az.Kr £as before re- 

= 712:°50 37°50 spired. 

726'36 89°64 

The 
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The oxigen was tried before, as well as after the experiment, 

and both the results agreed perfectly with each other. We 

now examined portions of gas preserved from the three 

gasometers, with lime water, and the tests for oxigen. 

Timé Contained in Carbonic Oxigen., Azote. 
min. 190 parts. acid. 

No. 1..250. 24 Carb. acid, 9°5 23°75 . 

| Oxigen, 60:5 151-25 

ZALES 75 

100 

No. 2. 248. 23 Carb. acid, 9°5 23°56 
Oxigen, 81 200°88 

Azote, 9°5 23°56 

100 

No. 3. 250. 24 Carb.acid,10- 25 
Oxigen, 82 205 

Azote, 8 20 

100 

66 with pig, as No.3.  ~-6'60 + =54:12.; 5:28 

g14. 71 78°91 611°25 123°84 

Calculation for Oxigen. . 

Oxigen before the experiment * — - 726°36 
Ditto after ~ = ~ 611-25 

In carbonic acia é ~ - 78°91. 
690°16 

’ 

Loss of oxigen 36°20 

Calculation for Azote. 

Acote found after experiment ent daa 12334 

Ditto before experiment . - 89-64 
_—-——__———_ 

Increase of azote 34-20 

Summary 
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Summary of the Experiment. 

Gas before Gas after Defici- Carbonic Summary. 
Therm. Exper. Exper. ency. Acid found. 

5G? 616 814 2 78°91 

Cubic Inches Oxigen Azot 
per Minute. Time. missing. added, 

he" 

te | | 36°20 34°20 

Thequantity of azote added, of oxigen missing, and of car. 

bonic acid formed, were smaller than in the last experiment ; 

but the animal in this instance was smaller, as well as the 

quantity ef oxigen passed through in a given time. 

In this case, as in the human subject, the increase of Increase of ni- 

azote takes place principally in the early periods. The ee eer gin 

whole azote contained in the 66 cubic inches, confined with ning. 

the pig, was only 52°14; but supposing, which perhaps 

was not-the case, that the 66 of common air were expelled 

by the first 250 cubic inches of oxigen, we should have 
250, 

less 66 

184 of oxigen, 

containing 5 per cent azote, or 9-20 cubic inches; these 
added to the 52°14, would make 61°34 of azote to be found 

in the first gasometer, of respired gas, but we detected 75, 

so that even on this supposition 13°66 of azote were added 

in the first twenty-four minutes. 
The azote contained in the second gasometer before respi- 

ration was 12°50 cubic inches, but after it had been respired 

for twenty-three minutes, we found 23-75, or an increase 

‘of 11-25 azote. The azote contained in the third gasome- 

ter, before respiration, was, as before, 12°50 cubic inches; 

but after it had been respired for twenty-four minutes, we 

found 20, or anincrease of 7°50 azote. 

The azote contained in the 66 cubic inches was 3°30, but 

we found 5:28, or an increase of 1:98 azote. 

From the results of these experiments it seemed, that Blood nil age 

when the. usual proportion of azote was not present in the eiea: mises: 

gas respired, there was a disposition in the blood to give a deficient 

out a certain quantity in exchange for an equal volume of teh anes 

oxigen, and we resolved to try, whether this circumstance 

Vou. XXV.—SurrvemMent. Z would 
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would occur when hidrogen was substituted for azote. We 
accordingly made a mixture containing 22 per cent oxigen, 

and 78 hidrogen. é 

Experiment 6. Hidrogen and Oxigen. 

The pig employed in the last’experiment was placed upon 

the stand in the glass A, with 66 cubic inches of common 

air as usual. 

250 cubic inches of the mixture were passed from the ga- 

someter communicating with B, through the glass A, into 

the gasometer communicating with C, during sixteen mi- 

nutes. The animal did not appear uneasy: a second 

quantity of 250 cubic inches was passed in seventeen mi- 

nutes and three quarters: the animal did not seem to be in 

the least incommoded. ; : 

A third quantity of 250 cubic inches was passed, in about 
sixteen minutes. / 

A fourth quantity of 250 cubic inches in eleven minntes 

and three quarters ; but during this time, the animal became 

very sleepy, and towards the end of the experiment, kept 

his eyes constantly shut; he, however, appeared to suffer 

nothing, and was easily roused for a short time by rapping 

at the side of the glass. Atthe end of sixty one minutes 
and ahalf, he was taken out, and we found, that during 

this time he had produced 60°20 cubic inches of carbonic 

acid gas, or rather less than one cubic inch in a minute. 

It appears, that less carbonic acid was evolved in this in- 

stance in a given time, than when oxigen was respired, but 

some circumstances occurred to prevent us from discovering 
what change the azote had experienced: this point was, 

however, decided by the following experiment. 

Experiment 7. Hidrogen and Oxigen. 

Having mixed hidrogen and oxigen gases in such propor- 

tion, as that the oxigen should rather exceed the quantity 

contained in atmospheric air, we placed the same animal in 

the glass A with 66 cubic inches of atmospheric air. 250 
cubic inches of the mixture were admitted into gasometer B, 

from the large water gasometer, and gradually passed serdutt 
the glass A into gasometcr C, during fifteen minutes, The 

pig 
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pig did not appear uneasy, and the respired gas measured 

250 in C: a portion of this was preserved for examination, 
which we shall call No. 1. 

250 cubic. inches more of the mixture were admitted into 

B, and gradually passed, as before, during thirteen minutes ; 

it measured 250 in C; and a pertion No. 2 was preserved 

for examination. | 
The animal did not seem to suffer any inconvenience. 

250 cubic inches more of the mixture were admitted into B, 

and gradually passed, as before, through A into C during 

seventeen minutes. ‘The animal now became quite sleepy, 

but did not appear to suffer any thing. He was taken out 

at the end of forty minutes. 

At the close of the experiment, the remains of the mix- Residue of the 

ture, which had stood about an hour in the large water ga- sae sia 
someter, being examined, were found to contain 22 per 

cent of oxigen, and no carbonic acid; of the residual 78 

- parts, 20 were mixed with 10 of oxigen, which had been 

previously found, to contain 3 per cent azote; these 30 parts 

being detonated in Davy’s improved Volta’s eudiometer, by 

the electric spark, were reduced to 3 parts; and these 3 

parts, being treated with the tests for oxigen, were reduced 

to 2 parts, @ proof that all the hidrogen had been consumed; 

but the 10 parts of oxigen contained 3 of azote; these de- 

ducted from 20 leave 1.7 for the azote contained in 20 parts 
of the residuum 78. . | ; 

. 20:1.7:: 78: 6°6 

The mixture employed, therefore, contained in every 100 

parts 

22 ~=sooxigen 

6:6 azote 

71:4 hidrogen 
———— 

100 

We next examined the gas which had been respired. 

No. 1. 250 cubic inches respired during fifteen minutes, Gas 1. ex 

100 parts subjected to the action of lime water in Pepys’ asad 

endiometer, were reduced to 93-5; and these by the tests 

for oxigen were farther diminished to 77. 20 parts of this 

77 being mixed with 10 of oxigen and detonated, the resi- 

Ai duum, 
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duum, treated with the tests for oxigen ‘left 19 parts, which 
were azote. PROG errs Mea Peres 

From these 12 parts Re , 
Deduct 03 for the azote in the 10 parts igen 

Leaves 11-7 for the azote contained in 20° parts of 
the residual 77. 

Qh l7 39772 45 

Its component No. | therefore consisted in 100 parts of 
parts. 6*5 carbonic acid 

16°5 oxigen 

45 azote 

32 hidrogen 
eee 

100 

Gas 2 ex- No. 2. 250, respired during thirteen minutes; 100 
amined. parts were reduced by lime water to 92-5, and these by the 

tests for oxigen to 77. Of these 77 parts, 20 being mixed 

with 10 of oxigen, and detonated, were diminished. to 4; 

and these 4 being examined for oxigen left 3, which must 

be azote: 

From these 3 

Deduct 0-3 for azote in the 10 parts oxigen, 

Leaves 2-7 for the azote contained in 20 parts of. 

the residual 77. 
29s BF issi7 m2! 10°4 

Its component No. 2 therefore consisted in 100 parts, of 
parts. 7°5 carbonic acid, 

15°5 oxigen, 

10-4 azote, 

66°6 hidrogen, 
os 

100 

Gas 3. No. 3. 250, respired during seventeen minutes; ex- 

Its component amined as above, consisted in 100 parts, of 
Pare : 6 carbonic acid, 

a 17 ~— oxigen, 

6°5 azote, 

70°5 jhidrogen, 
—-— 

| 100 
; The 
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The 66 remaining with the animal at the elose of the ex. 

periment may be considered as very nearly the same as 

No. 3. 

In this, as in the former experiment, we observed, that the Less carbonic 

evolution of carbonic acid was greatest at the middle of the ee pre 
time, but was considerably diminished toward the end, as the 
pig became sleepy ; it is not improbable therefore, that dur. 

ing sleep, less carbonic acid is evolved than when the animal 

is exercising all its faculties. 

When atmospheric air alone is respired, we have uniformly More cartienie 

found, that the carbonic acid evolved, added to the oxigen ace 

remaining, exactly equalled the oxigen existing in the air consumed. 

before it was respired ; but in the present instance it was one 

per cent more, a circumstance which we are at present unable 

to account for, ries it was constantly the case in all the three 

trials. 

Calculation for Azote. 

From the foregoing statement we are enabled to ascer- Calculation for 
trogen. 

tain the quantities of azote, both before and after the ex- nitrogen 

periment. 

Azote before the Experiment. 

66 cub. inches Aepnpaneria air, with the animal, 

tained 57.2, or - e - 52°14 

of the mixed gasses contained +o85 0r 49°50 750 
---—— 

816 total gas employed 101.64 

The total azote before the experiment was therefore 101-64 
cubic inches. 

Azote after the nae 
Respired during 

“No.1. 250. 15min. 100: 45 :: 250: 112°50. 
2. 250. 13min. 160 : 104 :: 250: 26 
3. 950. 17 ime 1000s. §°> 22250 2. L625 

iain 100: 65:: 66: 4:29 

SiG 45min. Azote afterexperiment 159-04 
*  —* Ditto before 101-64 

Increase of azote 57:40 

Calculation 
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Calculation for Hidrogen. 

ecg for Hidrogen before Experiment. 
idrogen, 

; The mixture before the experiment was found to contain 
71:4 hidrogen. , 

100 : 71:4 3: 750 : 535°50 

therefore the total quantity must be 535+50 cubic inches. 

_EHidrogen after Experiment. 

No.l. 250 100: 32 +: 250: 80. 

2. 250. 100; 66:6 :: 250 : 166-50 
3... 250 100 :,70°5 3; 250: 176°25 

66in A100 : 70°5 :: 66: 46°53 

Hidrogen found after experiment 469°28 

‘ Hidrogen before the experiment 535°50 
Ditto after ie - 469:28 

Loss of hidrogen’ + 91}, 66393 
ee In this experiment, as well as in those with, oxigen, the 

early than in Proportion of azote evolved was greater in the early than in 

the later the later periods, and it becomes interesting to contrast them: 

sia thus we know that 52*14 cubic inches of azote were in 

the vessel with the animal at the 

beginning of the experiment, 

and that, of the250 cubicinches 

of mixed gases passed in the first 

fifteen minutes, only 184 could 
vag be expelled into gasometer C, 

(100: 6°6:: 184: 12°14.) which 

contained only 12°14 

making together 64°28 of azote, which was all that 

could have been expected in the first gasometer of 250 after - 
respiration, supposing the whole of the common air had been 
expelled; but we detected 112-50, or an increase of 48.22 
cubic inches in fifteen minutes, 

The second gasometer, before it was connected with the 
glass A, contained 16°50 cubic inches of azote; we found 
however about 26, and what is remarkable, in the last ga- 
someter there was no increase at all. 

Calculation 
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Calculation for Carbonic Acid. 
No. 1. 250. 15 min. 100 : 6:5 :: 250 : 16:95 

2... 250. 13min. 100 : 7-5 :: 250 : 18°75 
3. 250. 17min. 100: 6 :: 250: 15 

66. oo Os 6. (Gn. Oe 
—— 

, A5 53°96 
The quantity of carbonic acid evolved in 45 minutes was 

therefore 53-96 cubic ca or at the rate of 1°19 cubic 
inches per minute. 

The foregoing experiments secm to prove, 
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Calculation for 
carbonic acid, 

1. That when atmospheric air alone is respired, even by General con- 
an animal subsisting wholly upon vegetables, no other 

change takes place in it, than the substitution of a certain 

portion of carbonic acid gas for an equal volume of oxigen. 

2. That when nearly pure oxigen gas is respired, a por- 

tion of it is missing at the end of the experiment, and its 

place supplied by a corresponding quantity of azote; the 

portion evolved in a given time being greater in the early 

than in the later periods. 

3. That the same thing takes place when an animal is 
made to breathe a mixture of hidrogen and oxigen, in which 

the former is in nearly the same proportion to the latter, as 

azote to oxigen in atmospheric air. 

4, That an animal is capable of breathing a mixture of 78 
parts hidrogen and 22 oxigen for more than an hour, with- 

out suffering any apparent inconvenience. 

5. That the excitability of an animal is much diminished 

when he breaths any considerable proportion of hidrogen 

gas, or that it at least has a tendency to produce sleep. 

6. That there is reason to presume an animal evolves less 

carbonic acid gas during its sleeping, than in its waking 
hours. 

7. That the lungs of a middle sized man contain more than 
100 cubic inches of air after death. 

clusions. 

These experiments have been conducted without reference The facts not 

to. any particular theory, and indeed some of the results 

were so contrary to our preconceived opinions, that we 

have been induced to bestow more than ordinary attention 

en the subject. Confident, however, that all those who 
repeat 

explicable at 
present, 
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repeat the experiments with the same care will arrive at the 
same results, we shall rest satisfied with stating the facts, 

not without a hope, that those brilliant discoveries of Pro- 
fessor Davy, which have already given us new views of the 

operations of nature, will in their progress furnish us with 

that explanation, which it is in vain to expect at present. | 

Nitrogen. Azote, or nitrogen, for instance, has been considered as 

-a simple or elementary substance; it is recognised, however, 

-principally by negative properties, Every gaseous fluid, 

which will not support life or combustion, which is not ab- 

sorbed by water, or acted upon by the tests for oxigen, or 

capable of being detonated with oxigen gas, is generally 
pronounced to be azote: it is the constant residuum in al- 

most all our experiments upon gases, but who shall say 

Is ita simple or whether this residuum is a simple substance or a com~ 
a compound? 

pound? 

Is it the oxide | The experiment of Professor Berzelius leads us to suS« 

saci pect it of metallic properties; and those of Davy make it 

probable, that itis am oxidated body; the subject is still 

under discussion. But we may fairly indulge more than a 

hope, that the ardent zeal, and well directed labours of the 

philosophers just mentioned, will throw a new and import- 

ant light upon this obscure and difficult subject. 

‘ 

sane on the Prussic Acid. By Mr. R. Porkimn, ho 4 
| of the Tower *. 

Difference of 
opinion re- ConsIDERABLE differences of opinion exist among 

specting the the most celebrated chemists respecting the composition of 
Rr cane prussic acid, some agreeing with Fourcroy and Vau- 

quelin, that oxigen is one of its component’ parts; and 

others with Berthollet and Proust, who dispute.,its presence. 

Mr. Proust, in-his history of the Prussiates, asserts, ‘That 

there is no fact, that indicates oxigen to make a part of 

* Trans. of the Society of Arts. The silver medal was voted 
to Mr. Porrett for this communication. 

this 
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this acid ; and that from: the well-known affinities of its 
three elements, added. to the circumstances under which it 

is formed, it can scarcely be thought: that it does.” This 
difference of opinion implies;a want of some decisive ex- 

' periments, which may set the question for ever at rest, and 

these which I am going to relate I am induced to think are 
of that description. 

Some time back, I, proposed. to myself the discovery of Attempt to dis- 

a method of preparing a triple prussiate of potash, in Re ceasd, icant 

pure state, which should be free from the objections to of preparing 

which the processes in general use are subject. In reflect- ore 

ing on the means most likely to attain this end, it occurred 

tome, that I should succeed, if I decomposed prussiate of 

iron by double elective attraction rather than by single; 

employing, instead of a pure potash, this alkali in combi. 

nation with a substance uniting the properties of solubility 

when combined with potash, strong attraction for oxide of 

iron, and insolubility when united to this oxide. The only 

substances I could think of possessing all these requisite 

properties were the succinic acid and sulphur. As the 

high price of the former precluded its use for this purpose, 

I determined to employ the latter. I therefore touk one Sulphuret of 

ounce of dry sulphuret of potash, and one ounce and a eke on 
half of the best prussian blue, previously well washed and blue. 

powdered, and put them into a Florence flask, two thirds 

filled with distilled water; a disengagement of sulphuretted 

hidrogen of ammonia, and of caloric, immediately took 

place. The materials were boiled slowly together for three 

hours, occasionally replacing the water which evaporated. 

The whole was then thrown ona filter; what remained on 

the filter was black, and consisted of sulphuret of iron, and 

undecomposed prussiate of iron. The liquid, that passed 

through, I found on trial to consist of triple prussiate of 

‘potash, and hidroguretted sulphuret of potash. In order to The solution 
complete the decomposition of the latter, I boiled the liquid ho) waa 

again, for the same time as before, with another half ounce blue 

of prussian blue, and when cold filtered it. The filtered 

liquid (A) was now nearly colourless, and free from hidro~ 

guretted sulphuret. On pouringa little of it into a solution 

ef oxisulphate of iron, I was very much surprised to find 
that 
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turned red with that solution changed to a deep blood-red colour, without 
Bie ire Pig any precipitate ensuing, instead of forming with it a preci- 
precipitation. pitate of blue prussiate of iron. So unexpected a pheno- 

menon determined me to undertake an examination of this 

liquid; with this view I subjected it to the action of the : 
chemical agents mentioned in the following table. 

TABLE I. with Liquid A. 

Action of dif- CHEMICAL AGENTS. EFFFCTS. 

ferent tests on i ; A i . 
this solution. Paper stained with turmeric No change of colour. 

Paper stained with litmus Do. 
No disengagement of ammonia, or 

Potash —- Y any apparent change. 
Lime, - = a Do. 

An expulsion of sulphurous acid, the 
Diluted sulphuric acid liquid becomes slightly opales- 

cent. 
The acid assumes a red colour, but 

Nitric acid (pure) this effect is not permanent. 
Oximuriatic acid = This acid loses its smell. 
Muriatic acid (pure) No change. 
Muriate of barytes A white precipitate. 
‘Tincture of galls = No change. 
ot ‘ ; ’, brilliant, ochre-yellow pre- 

Nitro-muriate of platina ana ae Lian OCs Ris 

Muriate of gold = Dark olive brown precipitate. 
A precipitate at first white, but 

Nitrate of silver - quickly passing to yellow, red, and 
lastly to brown. 

Sulphate of silver - ye Soc or stone coloured preci- 

Oxinitrate of mercury A white precipitate. 
Oxinitrate of lead = A white precipitate. 
Supersulphate of copper A dull white precipitate. 
Muriate of bismuth No precipitate. 
Sulphate of iron = * - No change. 

The solution assumes a deep blood- Oxisulphate of iron — - x thd 
: red colour. ‘No precipitate. 

The liquid The effects of the sulphuric acid and of the muriate of 

pee var wee barytes clearly proved the existence of sulphite of potash 
and some other in the liquid; while that of the oxisulphate of iron indi- 

punch, cated the presence of some other principle, to which the 
liquid was indebted for its peculiar characters. The sepa« 

ration of this principle in a pure state became therefore a 

necessary preliminary operation to its examination; after # 

few trials, I suceecded in effecting this separation. The 
following is the process I employed. 

The 
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The liquid was evaporated by a gentle heat to dryness 3 This dissolved 
upon the saline residuum alcohol was poured, till it ceased to @ Alcohol, : . , evaporated to extract any thing; by this means the whole of the sulphite dryness, and 
and sulphate of potash was left behind, and the alcohol 4'sso!vedia 
when filtered held in solution that part only, which had mene: 
red tingeing property with solutions of iron. The alcohol 
Was now got rid of by distillation, \and the salt it left in the 

retort was redissolved in water. This solution (B) gave the 

following results with the different metallic solutions. 

TABLE II. with Liquid B. 

METALLIC SOLUTIONS. EFFECTS. Action of me- 
ahh Th \ talliec salts on 

A precipitate similar to that. in this solution. 
Nitromuriate of platina Table I, but in a smaller quantity, 

and longer in forming. 
Muriate of gold 4 } Light olive precipitate, some gold 

reduced. : 
Niteatecoftsil vex C } A grayish white precipitate, not 

changing colour. 
Sulphate of silver) - A clear white precipitate. 
Nitrate of mercury = - A copious white precipitate. 
Oxinitrate of mercury A white precipitate in small quantity. 
Nitrate of lead No precipitate, 
Oxinitrate of lead - No precipitate. 
Superacetate of lead -| No precipitate. 
Hyperoximuriate of lead A slight white precipitate, 
Supersulphate of copper |’ A dull white precipitate. ' 
Muriate of tin No precipitate. 
Muriate of bismuth No precipitate. 
Sulphate of iron - No change. 
Oxisulphate ofiron —- Same es Table I. 
es a op ; The eriason colour disappears; no 

xisulphate of manganese precipitate. 

Sulphate of Zinc =~ No change. 
itromuriate of cobalt No precipitate. 

Nitrate of nickel - No change. 

‘Itis necessary to remark, that in the preceding Table, a3 The solution a 

wellas in Table I, several of the nitrates aud muriates were sap laeree B 

slightly reddencd, though not ina degree to be compared nitrates and 

with the oxisulphate of iron. Ihave not noticed this in ™44tess 

the table, because I am not certain, whether this effect was 
Not owing to 2 minute portion of oxide of iron, which might 

have been introduced into these solutions by the acids cm- 

ployed to make them, as both the nitric and muriatic acids 
ef commerce gencrally contain some; an excess of nitric 

acid, 
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acid, even if. pure, might also cause this effect, as. Table I 

may convince us. The solutions with which this effect. oc- 

curred to me were those of bismuth, silver, mercury, lead, 

cobalt, gold, and platina. 

not affected by | The liquid B is not altered by exposure to the air. 

psi bee Its effect. on oxisulphate of iron is the same, whether 

sulphate unim- this sulphate is neutral, or contains an excess of acid, or is 

portant. supersatarated with carbonate of ammonia. ) 

Sulphuric acid Sulphuric acid destroys the colour produced on oxisul- 

destroys the phate of iron, provided the three liquids are in a concen- 

ig apts * trated state. If there: is much water! present, no change 
present. ensues. 3 [ont 

s16@ the Having obtained the tingeing privciple B separate from 

princinle the other salts with which it was contaminated, I asked my- 

formed self, to what was its formation and the simultaneous disap- 
pearance of the prussic acid, during the second ebullition, 

owing? I could imagine but five causes for this that were 

likely to have been efficient, concerning each of which I 
made a question to be resolved by experiment, viz. 

Ca nction't: Was it owing to the complete separation of the oxide of 

iron from the triple prussiate by the sulphur, and the sub- 

sequent decomposition of the simple prussiate by the heat of © 

ebullition long continued ? 

Question 2. Was it owing to the action of the sulphurous rik pro- 

duced ? 

Questions. - Was it owing to the action of the sulphuretted hidrogen ? 2 

‘Question 4. Was it owing to a combination of the prussiate of potash 

and sulphur? 

Ouccion 5. Was it owing to the deoxidation of the gid’ er a4 

the hidroguretted sulphuret ? 

Outstiont To answer the first question, it is only necessary to at- 

answered. tend to the results afforded by long-continued boiling of the 

simple prussiate of potash. I shall state these results as 1 
find. them recorded by Professor Proust. 

Results of long» They are carbonate of ammonia, carbonate of potash, — 

alge and some simple prussiate that escapes decomposition, even 
siate. after four or five successive distillations. There is, therefore, 

no analogy between the products of this experiment and the 

liquid A; for had the latter contained carbonate of potash, 

it must have changed turmeric paper brown; had it contain- — 

ed. 
| 
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ed carbonate of ammonia, it must have done the same, and 

likewise have given out ammoniacal gas when potash and 

lime were added ; it must also have turned blue the solution 

of copper ; and had it contained prussiate of potash, it must 

have produced prussiate of iron, when added to the green 

sulphate of this metal: but it will be seen by referring to 

Table I, that none of these effects were produced. Were 
farther evidence necessary of the dissimilarity of the two 
liquids, it might be mentioned, that Professor Proust poured 

alcehol on the saline residuum of his distillation of the 

prussiate, which took up a part that he found to be prussiate 

of potash; had any of the tingeing salt B been present, the 

alcohol! must have dissolved this likewise, and it could not 

have escaped his observation. We have therefore ample 

grounds for negativing the first question. 
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‘In order to answer the second question, I passed sulphu- Question 2 
rous acid gas fora long time throngh a solution of triple 

prussiate of potash; the prussic acid was expelled, and sul- 

phite of potash formed; but this sulphite was not mixed 

with any tingeing salt. On the supposition, that the disap- 

pearance of the prussic acid, in the liquid A, might have 
been owing to its having been expelled entirely by the sul- 

phurous acid ; and that the tingeing liquid resulted from the 

mutual action of the other principles, namely, the oxide of 

iron and hidroguretted sulphuret of potash; I subjected a 

mixture of these materials to long boiling, but could not 

by this means produce a liquid, that tinted oxisulphate of 

iron red. Sniphurous acid gas, passed through water in 

which Prussian blue was diffused, did not in the least affect 

this compound. ‘These experiments completely refute the 

opinion, on which the second question was grounded. 

answered. 

T’6 enable me to reply to the third question, I passed sul- Question 3 

phuretted hidrogen gas for several hours through a solution 

of triple prussiate of potash, on which it was found to have 

no effect. 

answered. 

We shall be little disposed to allow, that there is any Question 4 

foundation for the fourth question, when we consider the 

circumstances of the last-mentioned experiment, in which 

‘sulphur in the state of the most minute division was offered 

a 

to the triple prussiate, without any combination ensuing ; 

+ and 

answered, 
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and also when we compare the effects of the metallic solu- 

tions in Table II with those which would ensue with liquids 
containing sulpur. But, if any doubt should still be enter- 

tained on this subject, the following experiment will perhaps 

remove it. Into a solution of prussiate of mercury throw 
some pieces of phosphuret of lime; the oxide of mercury 

of this prussiate will thus be reduced, and separated from 

the liquid, which is to be filtered. Some of this liquid 
poured into carbonate of iron turns it red, the red colour 

soon disappears, and a white precipitate begins to form ; 

this white precipitate soon changes to green, and, ifa little 

nitric or oximuriatic acid be now poured upon it, it becames 

@ perfect, blue prussiate of iron. ‘This experiment, in 

which a liquid turning a solution of iron red was produced 

without the employment of a particle of sulphur, goes very 

far to negative our fourth question ; and when considered in 

conjunction with the preceding ones, we can hardly do 

otherwise than dissent from the supposition, which gave 

rise to that question. 

Question 5 But if the experiment last adduced tends to refute the 

rasta fourth question, it very strongly supports the fifth; for the 
changes of colour observable were undoubtedly owing to 

successive stages of oxidation by the contact of the atmos. 

Theprussic phere. Inconfirmation of this question, it may hkewise be 

ct deoxi- asserted, that the long boiling with the hidroguretted sul. —_ 

. phuret is a powerful deoxidating process. But it will be 
said to me, if it is really true, that the prussic acid has 

been deoxidated by this process, you ought to be able to 

recompose that acid from the solution B by oxidation. 

and may be re- This struck me very forcibly; and being anxious to give 

pair bY this last proof of\the truth of my deductions, I attempted 
the recomposition of this acid by several oxidating pro- 

cesses for some time without success. I had at last, how. 

ever, the particular satisfaction of succeeding completely 

by the agency of nascent hyperoximuriatic acid. The 

method I employed was the following. 
Process, A litle hyperoximuriate of potash was put into the bot. 

tom of a glass tube. Over this some of the liquid B, mixed 
with a few drops of diluted sulphuric acid, was poured, 

The heat of a candle was then applied to the bottom of the > 

tube, 
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tube, and as soon as a violent action commenced, the heat 
was withdrawn. By this process the prussic acid was re- 

produced, as was proved beyond the possibility of a doubt 

by the formation of blue prussiate of iron, when poured 

into a mixture of green and red sulphate of this metal. Blue 

prussiate may also be produced at once, by substituting for 

the diluted sulphuric acid a solution of green sulphate of 

‘iron with excess of acid. 
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It is essential to the success of this experiment, in which Necessary pree 

the prussic acid is regenerated from the liquid B by the 

nascent hyperoxigenised muriatic acid, that the excess of 

acid remaining in the liquid, after the oxigenising process, 

should be neutralized by an alcali previous to pouring it into 

the solution of iron, which should likewise be perfectly 
neutral. 

caution. 

Having thus succeeded in proving, that the tingeing prin- The new prin- 

ciple of the liquid B was suboxidised prussic acid, my next ciple hitherto 
combined with 

object was to obtain this principle in a free state: for We potash. 

must recollect, that we have hitherto considered it only in 

combination with potash, with which it formed a neutral 

salt. ‘This circumstance gave me reason for supposing it an 

acid, and I therefore determined to attempt its separation 

by abstracting its base by a stronger acid. The following 

was the process I employed for the purpose. 

The liquid B was evaporated nearly to dryness, and put Obtained as a 
into a retert with diluted sulphuric acid; a receiver was then 

adapted to it, and about two thirds of the liquid distilled 

over by a gentle heat; what remained in the retort was sul- 
phate of potash. The receiver contained a colourless li- 

separate fluid. 

quid, with a faint, sour, disagreeable smell, and a decided The prussous 

acid taste. This liquor I have named, in conformity with 
the principles of the new nomenclature, prussous acid, and 

its salts prussites, of which the liquid B contained one in 

solution, namely the prussite of potash. 

The effects of the prussous acid on the earthy and metal- 

lic solutions, as far as I have tried them, are noted in the 

following table. 

TABLE 

cid. 
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TADLE III. with Prussous Acig: 
\ 

Action of the CHEMICAL AGENTS. EFFECTS. 

prussous acid 4 
on earthy and Muriate oflime = - No change. 
metallic solu- Muriate of barytes = - No change. 
tions. Muriate of gold - The gold precipitated metallic. 

Sulphate of silver - ¢ Copious white precipitates, 
Nitrate cf silver - ~~ No cl 
Prussiate of mercury - Oo Cpane 
Nitrate of mercury - Copious grayish white precipitate. 
Oxiniirate of mercury Very slight precipitate, white. 

ris i Solution turns blood-red, no precipi- 
Oxisulphate of iron =~ 5 fee! 

Nitromuriate of platina No precipitate. 
Nitrate oflead - = No change. 

(Solution becomes red, but hardly any 
i precipitate formed, unless heated, 
| in which case a Shae white pre- 

Nir cipitate ensues. ‘The red colour dis- 
Oxinittate of lead. (1) ee a rapid action takes place 

between the two liquids, and some 
; of the nitric acid of the solution is 
L decomposed. 
A slight precipitate, probably of inu- 
; riate of Jead. . 

Supersulphate of copper Solution becomes slightly turbid. 
Muriate of bismuth 
Nitrate of nickel 
Muriate of tin 
Nitrate of cobalt »| No precipitates. 
Sulphate of iron 
Sulphate of manganese 
Sulphate of zinc 

Hyperoximuriate of lead 

Readier process 1 cannot conclude this part of my memoir without giving 
eee a more simple and empedieiiuy process roe preparing prussite 

potash. of potash, than that which J at first discovered. Itis the 

following. 

Pour a solution of prussiate of mercury into hidrogu- 

retted sulphuret of potash, till the mutual decomposition 

of the two liquids is completed; prussiate of potash is in- 

stantly formed, and may be separated by filtration from the 

solid combination of the sulphur and mercury. 

Properties in I wish also to observe, that the proportion of Prussian 
the first process. blue JT have mentioned for boiling with the sulphuret is 

much larger than is necessary, as I have since succeeded in 

obtaining prussiate of potash when the proportion of Prus. 

sian blue was only equal to that of the sulphuret, but long 

boiled 
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boiled with the latter in two distinct and equal portions. 
The prussiate of potash thus obtained is, however, mixed 
‘with a much larger quantity of hidroguretted sulphuret than 

when a greater portion of Prussian blueis employed. 

Whether the prussous acid can be applied to any use, en of this 
_time and future experiments must decide. It appears to me 
“to be a very delicate test of silver and of iron in solution. 

The preceding experiments, by proving the presence of The prussic 
acid contains 

oxigen in prussic acid, give it a stronger claim than it be- yore oxigen, 

fore possessed for being placed among the acids. 

The prussous acid possessing stronger acid properties but is less acid 

than the prussic is a curious, though nota solitary, instance eo sik dae 

of the effect of oxigen in diminishing acidity, when its quan. 

tity exceeds a certain fixed proportion; in this respect the 

prussic acid is analegous to the oximuriatic. 

To recur to the attempt which gave rise to the researches Pure triple 

that are the subject of this memoir, I beg leave to state, es aie es 
that I have succeeded in producing pure triple prussiate of 

potash, by stopping the process before the change which 
produced the prussite ensued; and by subsequent purifica- 

tion of the lixivium from sulphates and sulphites, by ace- 

tate of barytes; from sulphur by acetate of lead; and, 
lastly, from the acetate of potash thus formed by crystal- 

lization; but om account of the complication of this pro- 

cess, I hesitate to recommend it for general use. 

ROBERT PORRETT, Jun. 
Tower, London, April 21, 1809. 

VI. 

On the Oxides of Tron, and the Manner in which they com- 
port themselves with some Acids. By Mr. Bucnouz*. 

Tue little agreement among chemists with respect to the Proportion of 

proportions of oxigen in oxides of iron induced Mr. Bu- ir, abe 
cholz to make these experiments. He employed for the tled. 

purpose bright iron wire of the greatest purity. 

* Annales de Chimie, vol. LXV, p. 202. Abridged from 

Gehlen’s Journal by Mr. Vogel. 

Vor, XXV.—Surrvement, 2A <A. Experiments 
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3b ON THE OXIDES OF IRON, 

A. Experiments to determine the Quantity of Owigen in 
Red Oxide of Iron. 

Ried oxide 1. Ona hundred grains of the iron abovementioned, in 
the state of filings, an ounce of water was poured; and 
nitric acid at 1-265 was added gradually, till the iron was 
entirely dissolved. 

contains 0-295 ‘Lhe liquid being cautiously evaporated, and the matter 

of oxigen. having remained at a red heat for a quarter of an hour, its 

weight was, increased forty two grains. This result differs 

from those of Lavoisier and Proust. 

2. The same experiment repeated with this difference, 
that sometimes half an ounce of nitric acid, at others an 
eunce and half were employed, the results were the same. 

B. Experiments on the Black Oxtde of Fron. 

Black oxide, Mr. Bucholz made many attempts to obtain the black 
exide. He tried calcination, the action of cold water on 

iron filings, and the precipitation of green muriate of iron 

Ammeoniaand by ammonia and by potash*. Though these alkalis, says 
potash precipt- Wy, Bucholz, did not produce me pure black oxide, their 

addition in small quantities to the muriate of iron taught 
me, that the first precipitate of a greenish white, and the 

second of a blueish green, consisted of black oxide of iron 

only retaining more or less muriatic acid; whence it fol. 

not free from lows, that these precipitates are not to be considered as dis. 

acit tinct oxides: 
Rameoudiare- Water in the state of vapour being made to pass through 
pour converts jron filings heated red hot, a -black powder was obtained, 

iron, 

red hot filmes ' 3 ° a bte 
into black possessing all the characters of an oxide of iron at a mini- 
oxide “mum. 

A hundred graius of this black oxide were boiled with 

six ounces of nitric acid at 1-265. The solution was com- 
plete. Being evaporated and strongly calcined in a cruci- 

_ containing 0-23 ble, a red powder remained, weighing 110 grains. The 

of oxigen. lack oxide therefore consists of iron 0-77 » oxigen 0°23. 

* Mr. Bucholz insists much on the smell of phosphorus, or of 
phosphuretted. hidrogen gas, emitted when ferruginous salts are 
precipitated by ammonia, 

Examination 



ON THE OXIDES OF IRON. 355 

Examination of the Red Oxide of Iron at @ high Tem- 
perature. 

A hundred grains of red oxide were put into a Hessian Red oxide exe 
erucible previously weighed, and this was placed in a larger. Se Bia! ey 

The whole was kept at a white heat in a forge fire for three 

quarters of an hour. The bottom of the lower crucible 

was vitrified. The oxide was become a blackish steel gray 
powder, with a metallic lustre, attractable by the magnet. 
It had lost three grains. 

The same quantity of red oxide was kept at a white heat 

for an hour and half. Its loss then was six grains and half. 

The lower stratum of oxide was completely fused, of a 
clean fracture, a steel gray, and a metallic lustre. The converted parts 

upper stratum was imperfectly fused, crystallized at the ly into Eee 
surface, and porous internally. It was a mixture of the 

red and black oxides of iron. 

Though a white heat causes the red oxide to pass to the A red heat has 

state of black, there is no fear of a red heat producing ™°* ‘hs efect. 
this effect. 

Manner in which Iron and its Oxides comport themselves 
with Nitric Acid. 

Nitric acid greatly diluted with water dissolves i iren; and Action of nitri¢ 

produces the nitrate in which iron is oxided at a minimum. city 

Proust and Davy had already shown the same. This state 
however possesses little permanence, for if the liquid be 

heated ever so little, or the acid be not very weak, a nitrate 

at a maximum is obtained. 

The latter being: boiled down quickly, set to cool, and 

cold water poured on it, a red substance insoluble in water, 

but soluble in nitric acid, was separated. This red sub- 

stance gave out red fumes when calcined, and ared oxide of 

iron remained. 
The nitrate of iron is not decomposed, when it is boiled 

down very gently. It leaves a thick residuum of a brown 
red colour, which attracts moisture from the air, and is 

perfectly soluble.in water. 
The red oxide of iron is soluble in nitric acid in a certain and on the red 

degree by means of heat. This action of the nitric acid oxide. 
2A2 however 
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however is much more powerful when it acts on red oxide 

recently precipitated from a ferruginous salt by means of 
potash. 

Sulphuric Acid and Red Oxide of Iron. 

An ounce of green sulphate of iron dissolved in an ounce 

of water was made to boil, and six drachms of nitric acid, 

previously diluted with six drachms of water, were added 
gradually. A brownish yellow powder fell down, which, 
after desiccation, weighed 42 grs. [ 7, of adrachm, or 35ers. 

Eng.]. It was the neutral red sulphate of iron with excess 

of oxide mentioned by Mr. Thenard. 

The supernatant liquor, of a reddish brown colour, was 
heated in a capsule; and immediately a brownish substance, 

similar to the preceding, separated, which however dissolved 

in proportion as the liquid evaporated. The thickened mat- 

ter rapidly attracted moisture from the air, and resumed a 
sirupy consistence. Sulphuric acid immediately changed its 
red colour white. Evaporated to dryness with one drachm 

of sulphuric acid, and heated till all the excess of acid had 
disappeared, a white powder remained, which exhibited the 
following properties. 

It was tasteless; and insoluble in water, either cold or 

boiling; but the latter deprived it of a little sulphuric acid, 
and changed its white colour to a brown. 

On agitation with ammonia it changed to a brownish yel« 

low, and the supernatant fluid contained sulphate of am. 

monia. 

Muriatic acid dissolved it entirely by the assistance of 
heat, and exhibited a yellowish red liquid. Water acidulated 
with sulphuric acid had the same effect. 

Here then we have a sulphate of iron of a white stows 

in which the oxide is red and at a maximum of oxidation. 

Recapitulation of the Facts in this Paper. 

1. There are but two degrees of oxide of iron; the black 

oxide at a minimum, and the redat a maximum. No other 
state of oxidation exists in reality, and what has been taken 

for oxide has been nothing but a combination of one of these 

oxides with some acid, or a mixture of them in different 
proportions. 

2. A 
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2. & hundred parts of black oxide contain 77 of iron Oxides of iron. 

and 23 of oxigen. The red oxide is composed of 70:5 
iron, and 29:5 oxigen. 

3. The red oxide of iron, on being exposed to a white 

heat, is brought back to the state of black oxide: buta 

red heat does not change its nature, though it may alter its 
colour. ar 

4. The Bias af black oxide to red is accelerated by 
calcination with caustic potash. 

5. An oxide may contain one half of oxide at a maximum, 
notwithstanding it is strongly attracted by the magnet. 

6. The black oxideis with difficulty soluble in nitric acid, 
requiring to be long boiled in concentrated acid. 

7. The red oxide is not so insoluble in nitric acid as has 
been supposed, 

8. Lastly, the red oxide may form different combinations 
with sulphuric acid ; one of a reddish brown, and soluble; 

the other white, ‘and insoluble in water, but soluble in 
acids, 

VII. 

Letter from Captain Wiit1am Borton of the Royal Navy, 
on his improved Jury Masts, and on a Contrivance for 

better securing the Shrouds of Ships*. 

SIR, 

| INDING some doubts were entertained relative to the Advantages of 
captain Bol- 

practicability of rigging jury masts, upon the plan I had the tons method 
of rigging jury 

* Trans. of Soc. of Arts, vol. xxvii; P- 189. Some doubts masts, 

having arisen as to the practicability of rigging Captain William 
Bolton’s improved jury masts, described in vol. xxvi, page 167, of 
the Society’s Transactions, (see Journal, vol. xxiv, p. 44) he in 

consequence has sent to the Society another model apects com- 

pletely rigged, which obviates all difficulty therein; and likewise 
has added another invention of his contrivance, for the better se- 

curing the shrouds of rigging; explanatory engravings of both are 
annexed, and the model is preserved in the Society’s Repository. 
The gold medal of the society was voted to Captain Bolton for his 
naval improvements. 

honour 
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honour to present to the Society in Oct. 1807, I beg you 
will lay before them a model completely rigged ; from which 

it will appear, that the rigging so placed will give, from the 

angle being more obtuse, greater security, and supersede 

the necessity of cathur pinning [catharpings], and admit of 

the lower yards bracing sharper up, 

The hint which I gave formerly relating to striking a top- 

mast is now carried into effect, by the mode in which [ have 

fitted the topmast rigging, which admits of its being set up, 

almost instantaneously, at any point the mast shall descend 

to; the advantages of which are many, more particularly 

when the ships are riding hard in open roadsteads; for, by 

striking the topmast, ships will be enabled to ride much 

longer at their anchors, and still be ready to make sail on 

their topmasts, according to thestate of the weather, which . 

will or ought to determine the distance to which the masts 

are struck. 

In this model I also present to the Society a plan, the 

earliest of my mechanical pursuits, for setting up a ship’s 

lower rigging, which will be effected by one man; whereas 

in the ordinary way it is performed by an assemblage of 

tackles, and the labour of a whole ship’s company: the 

larboard side of the model is fitted up according to the old 
plan; thestarboard side* with my improvement, which con- 

sists simply of @ screw attached to each shroud, and tight. 
ened by a nut under the channels, which should be well se- 
cured by iron clamps or knees for this purpose: the expense 

will be far less than in the common mode; and I do think 

the bare inspection of the model will be sufficient to esta- 

blish its superior efficacy: 

IT will thank you to expunge the passage from page 168 

in the last volume, after the full stop at main-fop +, and 

substitute the following: 

‘¢ The spare fore top-mast passes through a cap made 
from strong plank, &, into the square holes of which the 

heads of the two temporary masts above-mentioned are in- 

serted, and the heel of the topmast is fidded on the tressle 

* The Jarboard side in fig. 1 of the plate, 

+ Journal, vol. xxiv, p. 45, line 13 from bottem, 

trees 
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trees or top as in common, and the mast rigged as usually. 

The object of the strengthening cap, G, is to steady the 
spars, and also serves to fid the topmast on, if thought 

mecessary.”’ . 

I have the honour to be, 

Your obedient humble servant, 

WM. BOLTON, 

Reference to the Drawing of Captain Bolton's Rigged Jury 
Mast, und his improved Mode of securing the Shrouds, 
we. IXS Fig. t, 2,3, end’ 4, 

AA, fig. 1, represent the partners or pieces of timber, Taylaavion of 
which are bolted to the quarterdeck for the mast to rest P°P!*" ’ 
upon, 8B is the stump of the lower mast, which is cut 
square at the top, and of the same size as the head of the 

mast originally was; upon this square the main and spare 

lower caps aa are fixed; two mortices must be cut in the 

partners A A, to receive squares made at the lower ends of 

the two temporary masts DD, which are supported by the 
caps @a, one of them is a spare main topmast, the other 

a hand.mast; these two support the main top E, additional 

squares being made on the tressel trees to receive each of 

them. 0 is acap shown in fig. 3, made of four-inch plank 

doubled for the purpose, and fitted upon the heads of the 

masts DD, for a fore topmast F F, the heel of which, 
when struck, rests in a mortice made in the stump of the 

lower mast; it is also steadied by a double cap G, separately 

shown in fig. 4, on which it fids; as it does finally on the 

top. The topgallantmast H is fixed to the topmast F by 

the top and cap in the usual manner. The figures 3 and 4 

show the caps separated from the masts, and are the only 

things necessary to be made for the purpose; and the ob- 

ject of the cap, fig. 4, is to steady and prevent any wring- 

ing of the lower jury mast, and to fid the topmast when. 

ever itis reefed. In the proposed method of securing the 

shrouds of ships in general, I represents the screws with 

loop holes for the shrouds to he lashed to, and K the screw 

nuts, which by means of a proper wrench may be easily 

turned, so as to tighten or slacken the shrouds at pleasure. 
The 

/ 
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The other side of the ship is shown fitted up in the common 
way, that the contrast may be observed. 

Vig. 2 is a side view of the mast and rigging, in which 

the same letters refer to the same parts. “ 

Vill. 

On a native Arseniate of Lead. By the Rev. Wittiam 
Grecor. Communicated by Cuarurs Harcuerr, Esq. 
F. R.S.* 

Native arseni- § 1. ‘Taar the oxide of lead and the arsenic acid might 

ea nt be found in the state of natural combination, is a supposi« 
‘ tion highly probable, from the strong affinity which subsists 

between these two substanees. But the existence of sucha 

compound has not, as I conceive, hitherto been established | 

by such proofs, as entitle it to be ranked among the decided 

cases of mineralogical science. I trust, therefore, that the 

observations, which I have the honour of submitting to the 

tiil lately dis- Society, on a new + ore of lead lately discovered in the 

covered county of Cornwall, so justly celebrated as well for the va. 

riety as for the richness of its mineral productions, will not 

be deemed superfluous. 

in a copper This mineral was raised in the mine called Huel-Unity, a 
eral Com- very rich copper mine, in the parish of Gwennap. Ac« 

; cording to the information with which I have been favoured 

by Mr. William Davey, a very intelligent and experienced 

miner in that district, it was found in a lode south of Huel. 

‘Unity principal lode, at the depth of fifty fathoms below 
the surface, which lode underlay about two feet in the fa- 

thom south. At the depth abovementioned, this lode fell 

in, or formed a junction with another small lode or vein to 

the south, and when the junction took place, this lead ore 

* Philos. Transact. for 1809, P- 193, 
+ It is new at least to the miners in Cornwall; nor was s there, 

previously to this discovery, any ore resembling it to be found in 
that splendid collection of minerals, which my valuable friend 
Philip Rashleigh, Esq., has so liberally formed, and as liberally 
employed in the promotion of science. 

was 
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was found. The veins of it are, in general, from six to 
ten inches wide, and they diverge on going west. Some 
particles of this lead ore have been found in the southern 
part, after the separation of the lodes; but the northern 
lode does not contain any, until the junction takes place. 

This ore is ‘intermixed with some native copper, very rich 

gray copper, and black copperore, andsome is mixed with 

quartz. The walls of both veins are killas. 

§ 2. This mineral is regularly crystallized. The form of Description of 

its most perfect crystals~is a hexaedral prism; they are = eagles 

different sizes, from one tenth of an inch in diameter, to 

the size of a hair.~ The longest which I have seen do not Form of its 

exceed three tenths of an inch in length: these terminate “7 

in a plane, at right angles, with the axis of the prism; but ‘ 

the erystals of a smaller size are frequently drawn out into 

a very taper acumination, which appears to bea six-sided 

pyramid. A number of smaller crystals are often closely 
packed together in bundles, which are bent in ditierent di- 

rections, and terminate in a point. The larger crystals 

either stand alone,, or adhere, on their lateral planes, to 

the gansue, or are confusedly matted together in a mass. 

Some of them are hollow, as if an internal nucleus had 

been destroyed: and sometimes this internal nucleus over- 

tops the external lamine. The gangue is a white quartz, 

which frequently exhibits on its surface the appearance of a 

partial decomposition. ‘ 
» The red octaedral copper ore, and the copper into which 

that ore passes, are often intermingled with the crystals of 
this lead ore and inbedded in them. 

- The colour of these crystals consists of a variety of tints Colour. 
of yellow. Some are of a beautiful wine yellow resem- 

bling the Brazilian topaz: this, in the greater number of 

Specimens, passes into a delicate Isabella-colour: while, in 

other cases, we have the honey-yellow mingled with brown 

hues of different intensities: so that we meet with crystals 

resembling dark brown sugar-candy, or common resin. 

_ Some of the crystals are beautifully transparent, while Transparency. 

others possess this quality in part only, at their extremities, 

or in inferior degrees throughout their whole lengths. 
z The 
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The external lustre, in some specimens, is vitreouss in 
others, resinous: but in some instances their surface is 

partially covered by tender and delicate filaments of a silky 

lustre. These filaments are sometimes found in a separate 

state loosely adhering to quartz; and they form a variety of 

this fossil. . 

‘The crystals vary as tohardness. The angular fragments. 

of the most transparent are sufficiently hard to scratch 

glass. 

This mineral is easily reduced to powder, which has the 
appearance of pounded resin; it contracts. a yellower tint 

by long exposure to the air. ‘ 

The specific gravity of the purest crystals, taken at the 
temp. of 50° Fahrenheit, was 6°41. 

§ 3. A fragment of crystal, exposed to. the flame of the 
blowpipe in a gold spoon, melted into a brownish yellow 

mass, which on cogling did not assume. any angular figure. 

It remained in a state of ignition apparently unaltered ; 

and of nitric 
acid, 

Nitric solution. 

but when a piece of it was exposed to the flame om charg 

coal, a rapid decomposition took place, arsenical vapours 

were extricated, and globules of a metal, possessing the — 

common properties of lead, were left behind. _ 

This mineral, in a state of fine powder, is sokvbke in nitric. 

acid, even without the aid of heat. Care, however, must 

be taken, that it does not concrete intolumps. The vessel: 

therefore which contains it must be frequently shaken, and. 

the nitrate of lead produced must be, from time to time, 

dissolved in water, and poured off from the residuum. The 

process of solution is, however, accelerated by a digesting 

heat. Some: silica remains, which, as the quantity of it is 
variable according to circumstances, appears not te be an 

essential ingredient of this fossil. 

The nitric solution is colourless; its transparency is not 

disturbed by nitrate of barytes. Nitrate of silver renders 

it turbid, and a small quantity of white curdly matter is 

deposited. Sulphuric acid and the liquid sulphates produce 

copious precipitates of a white heavy matter. If the fluid 
be poured off-from this subsided matter, and it be freed 
from the superfluous sulphuric acid, by the means of ni- 

trate of barytes, it will yield, on the affusion of liquid 

nitrate 
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nitrate of lead, an abundant white precipitate, which, 
urged by the flame of the blowpipe on a support of tia 
coal, resolves itself into reduced lead and arsenical vae 
pours, 

363 

These preliminary experiments led me to the probable Inferences, 
conclusion, that this fossil chiefly consisted of oxide of lead, 
arsenic acid, and a small quantity of the muriatic acid. 

§ 4. A. 1. Fifty grains, carefully selected from crystals Analysis, 
of a pale Isabella-colour, were reduced to a fine powder, 
and exposed to a low red heat for about an hour. Their 
weight was diminished by 0-15 of a grain. 

2. The yellowish powder was now transferred to a vessel 
of pure silver, and mixed with a lixivium containing fifty 
grains of potash, prepared by the means of alcohol; a 

quantity, which I had previously ascertained to be sufficient 

to effect a complete decomposition of this mineral. The ley 

was gradually evaporated to dryness in a sand-bath. The 
soluble part was extracted by distilled water, and poured off 
from a yellowish white matter, which was sufficiently edul- 

corated (a). 

3. Liquid nitrate of ammonia was now dropped into the 

alkaline fluid, as long as it produced any cloudiness: the 

clear fluid was now decanted from a small quantity of white 

matter, which had subsided, and rendered acid by nitric 
acid; ammonia, added to excess, produced a slixht turbid. 

ness. These precipitates, after sufficient edulcoration, were 

added to the yellowish white residuum (). 
4. The liquid was now rendered slightly acid by nitric 

acid, and a solution of nitrate * of lead in distilled water 

was dropped into it, as long as it separated any precipitate. 

The clear fluid was poured off, and evaporated nearly to 

dryness, and a small quantity of white matter, thus obtain- 

ed, was added to the former precipitate, which dried, and 

* Tf the colourless liquid oxinitrate of lead be dropped into a Oxinitrate of 
dilute solution of arsenic acid, or of arseniate of potash acidulated lead. 

by nitric acid, no immediate precipitation of an arseniate of lead 
is produced ; but crystalline grains are, after a time, gradually de- 
posited at the bottom of the vessel. But iiquid nitrate of lead 
causes an immediate and abundant precipitate from these same di- 

lute solutions. These two combinations therefore must be different. 
exposed 
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exposed to a low red heat, weighed, while still warm, 40°8, 

which, according to the proportion of 33: 100, established 

by Mr. Chenevix, implies, 13-46 of arsenic acid. 

5. The superfluous lead was now separated from the fluid 

by sulphate of soda, and filtered off. Ammonia precipi- 

tated a minute portion of flaky matter; it weighed, after 

ignition, 0-2 of a grain; it consisted of silica and oxide of 

lead, and must be attributed to the nitrate of lead em ployed. 

B. 1. The yellowish white residuum (a) ( A, 2.) was dis- 

solved without effervescence in nitric acid, except a minute 

portion of silica, which, after ignition, = 0°28. A white 

heavy matter was thrown down from this solution, by liquid 

sulphate of soda. The clear decanted fluid was evaporated 

to asmall volume, and sulphate of soda produced a farther 

separation of white matter. It was sulphate of lead, which, 

after exposure to a low red heat, and weighed, while warm, 

= 47-5; which, upon the supposition that one hundred 

parts of sulphate of lead contain 69:74 of lead +-3:48 of 
oxigen, are equivalent to 34°77 of oxide of lead. 

2. The fluid, now freed from lead, deposited, on the 

affusion of ammonia, a greenish matter, which, after ig- 

nition, became red, and = 0:033 of a grain. It was oxide 
of iron. 

C. 1. One hundred. grains of larger crystals, some of. 
which were hollow, and the surfaces of which were slightly 

and partially covered with silky filaments, treated in the 

same way, yielded 95-283 of sulphate of lead, equivalent ta 
69°76 of oxide; and 80 of arseniate of lead, whieh indicate 

26-40 of arsenic acid. The oxide of iron, in this case, 

amounted to only 0-05 of a grain, and the residuary silica 

was in too small a quantity to be weighed. 

2. I have endeavoured to decompose this fossil by boiling 

it to dryness in a solution of four times its weight of the 
purest subcarbonate of potash, and exposing the dry mass, 

for a very short time, io a low red heat; but I found, that 

only a part of the arsenic acid had united to the alkali; the 

larger portion of it was detected in the nitric solution of 
the residuum ; ‘but the relative proportions of thé oxide and 

the acid were found to correspond almost exactly with the 

foregoing statement of them. 
5 Be 
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3 [found also, that carbonate of ammonia precipitated Analysis. 
this mineral, in an unaltered state, from its solution in 

nitric acid ; asno arsenic acid had united with the precipitant. 

The solution of the nitrate of ammonia was evaporated to 

dryness, and exposed to ared heat in a platina crucible; but 

nothing was left, except a slight trace of oxide of lead. 

We may infcr from this the absence of both the fixed 
alkalis. 

4. I found in one specimen only of this fossil any notable Variety. 
difference in the relative proportions of the oxide of lead and 

of the acid, to which it is united. It consisted of crystals 

confusedly matted together in a more compact mass, than 

this fossil generally assumes. One hundred grains were 

dissolved in nitric acid; the marine acid was separated by 

nitrate of silver, and any redundant silver by muriate of 

ammonia. The jead was separated by sulphuric acid, and 

the superfluous portion of that acid by nitrate of barytes, 

and the arsenic acid was combined with oxide of lead by the 

affusion of nitrate of lead. The muriate of silver = 9°8; 

the sulphate of lead = 97-6, and the arseniate of lead =72, 

equivalent to 1°63 of muriatic acid, 71°46 of oxide of lead, 

and 23-88 of arsenic acid, respectively. The quartz =0°35, 

and the oxide of iron 0-2 nearly. 

Another portion taken from the same specimen, treated 

with an alkali, gave very nearly a similar result. 

D. It will now be necessary for me to speak concerning Nitrate of silver 

an ingredient of this fossil, which I may have seemed to nen 
overlook. J mean the muriatic acid: I have found some yaried in the 

difficulty-in ascertaining the proportion, which it bears to pai it in- 

the other constituent parts, and from a cause, which I did 
not suspect. J considered, that the only sure mode of de- 

termining this point was to have recourse to nitrate of silver, 

which might efiect a direct separation of the marine acid 

from the nitric solution of this fossil. But I found, in 
many experiments upon given quantities of this mineral, 

that the results, which I derived from this most valuable 

chemical test, were variable and uncertain. 

At last, I was enabled to trace the errour and uncertainty 1st source of 

up to two sources. In the first place, I found that the "4" 

muriate of silver was more abundant in the cases, where I 
. : employed 
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8nd source of 

Crroule 

Proof that the 
acid in this 
mineral is the 

arsenic. 

Fallacious 
mode of dis- 
tinguishing 

NATIVE ARSENIATE OF LEADS 

employed a vessel with 4 long neck for the solution, arid 
did not expose it to heat. 

I concluded therefore, that, when the process was con 

ducted under different circumstances, the predominating 

mass of nitric acid produced its effect, and volatilized a 

portion of the muriatic. 

Another source of errour I found in the following anos 

malous circumstance, vz. a simultaneous precipitation of a 

portion of arseniate of lead takes place with that of muriate 

of silver. Whatever combination this may be, it is a weak 

one, and may be severed by nitric acid, which dissolves the 

arseniate and leaves the muriate; or by ammonia, which 

takes up the muriate, to the exclusion of the arseniate. 

The conclusion, to which many experiments have led me, 

is this, that the muriate of silver, produced in the nitric 

solution of one hundred grains of arseniate of lead by 
nitrate of silver, amounts to about 9°5. 

K. In order to prove, that the acid, which is combined with 

the oxide of lead in this mineral, ¢s the arsenic acid, and 
thatit is not combined with phosphoric, I decomposed some 

of its acid, which had been combined with lead in the fore- 

going experiments, by means of sulphuric acid, and filtered 

off the sulphate of lead. The fluid which passed through 

the filter was evaporated nearly to dryness, and it assumed 

the appearance of crystalline grains. Some of it was ex. 

posed to the flame of the blowpipe in a gold spoon; at first 

it became like a white dry powder, which melted before an 

increased heat: placed on charcoal and ignited, it was to~ 

tally dissipated in arsenical fumes. 

Some of it was dissolved in water, and dropped into liquid 

sulphate of titanium, a white precipitate was produced: 

combined with soda, it precipitated silver from the nitrate 

of silver, of a brick colour. It precipitated mercury from 
its nitrate, of a yellowish colour, which afterward became 

reddish. This precipitate, exposed to the flame of the blow- 

pipe on charcoal, exhibited the same phenomena as arseniate 

of mercury. 

I precipitated magnesia from its muriate, and redissolved 

it by carbonate of ammonia, perfectly saturated with care _ 

the phosphoric bonic acid. I divided this liquid into two portions, and 
dropped 
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dropped into both a solution of the combination of the acid acid from the 

of this mineral and soda. No precipitate was produoed. ‘inane 

1 dropped into one of the vessels some liquid phosphate of 

soda, anda separation of saline matter was instantly pro. 

duced. I soon, however, found, that this mode of dis. 

tinguishing the phosphoric from the arsenic acid could not 

be depended upon. For in the other vessel, into which no 

phosphate of soda had been dropped, in a short time saline 

tufts made their appearance, and an abundant deposition of 

saline matter was formed. I found also, thatif the solution 

had been more concentrated, the precipitation would have 

immediately taken place. 

On making a comparative experiment with arsenic acid, I 
found, that it forms a triple salt with ammonia and mag. 

nesia, analogous to the phosphoric salt described by Dr. 

Wollaston. The figure of the arsenical salt, as far as I 
could determine it from a confused crystallization, is a 

triedral prism. . 

. Weare therefore, I think, authorized from the experi- 

ments herein detailed, to conclude, that the fossil, which 

is the subject of this paper, is arseniate of lead, and that, 

if we state that the relative proportion of the constituent 

parts of it are in one hundred as follows, we shall not be 

far from the truth: 

Oxide of lead - - 69°76 Coenen 
parts of the 

Arsenicacid -« - - 26°40 mineral. 
Muriatic acid =) wae 1:58 

The silica and the oxide of iron, which account for a 

portion of the loss; and the alumina and copper, which 

are sometimes found in an analysis of this fossil; I do not 

conceive to be essential to it. 

The existence of a minute portion of muriatic acid as a Curious fact, 

constant ingredient of it is a curious fact: and itis still more 

curious, when we consider it in connexion with the analogy, 

that in this particular it maintains with the natural phos. 

phates of lead. 

IX. Experiments 
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Phosphuret of 
gold. 

Phosphurets of 

ON METALLIC PHOSPHURETS. 

TX. 

Experiments on the Combination of Phosphorus with Metals 

and their Oxides in the humid Way ; to which ts added the 
Examination of a Gas arising from a peculiar Decompos 
sition of Alcohol: by Mr. Turopore ve Grorruuss *: 

§ 1. Ir is well known, that the surface of water be- 

comes luminous in the dark, when spirit of wine, in which 

phosphorus had been digested, is poured on it. Another 

curious appearance may be exhibited, by half filling a small 

phial with this alcohol, and putting it ina dark place, at a 

temperature of about 64° R.[176°F.] Even before the 
liquid begins to boil, a flame makes its appearance at the 

mouth of the phial, and reaches sometimes to the height of 

five or six inches, but is incapable of heating or setting fire 

to any thing. You may hold your finger in it some time 

without danger, and without feeling any heat. This flame 

exhibits to us an intermediate state between a simply lumi- 

nous vapour, as is that of phosphuretted nitrogen, and an 

inflamed vapour, which in fact differs from it only by more 

rapidly decomposing the oxigen gas of the atmosphere. 

§ 2. Phosphuretted alcohol, poured into solutions of 

gold, silver, mercury, and copper, suddenly reduces these 

four metals, and precipitates them in the state of real 

phosphurets. ‘Two drops of nitrate of silver, or of mer- 

cury, in a drinking glass full of distilled water, will be 

rendered very sensible by the addition of a few drops of 

phosphuretted ‘alcohol, which immediately occasion a- 

dark precipitate. The phosphuret of gold thus obtained 

had a considerable resemblance to the purple powder of 

Cassius, but differed from it in being of a deeper colour 

like that of indigo. When applied on porcelain, this ap- 
pears neatly gilt on being exposed to the flame of the 

blowpipe, anda smell of phosphorus is emitted. 

The most essential generic characters of the other phos- 

silver, mercury, phurets are: 1, to dissolve in nitric acid, with the evolu. 
and copper. tion of nitrous gas, after which an insoluble phosphuret 

* Annales de Chimie, yol. LXIY, p. 19. 

remains ; 
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remains: 2, to emit a beautiful phosphorescent light in the 

dark, when thrown on a hot iron, and leave a metallic pel- 

licle as a residuum. 

Their specific characters are easily determined, first by 

the metal left after the action of the fire, and secondly by 
that found in solution in the nitric acid. 

Their formation may be explained in the following way. Their forma- 

The spirit of wine impregnated with phosphorus quits it, Gon explane® 

as soon as it is mixed with the solution of either of the four 

metals mentioned above, and unites with the acid, producing ~ 

ether. The metallic oxide, being set free, gives up its 

oxigen, either to the hidrogen of the alcohol, or to a small 

portion of the phosphorus, the greater part of which seizes 

on the metalin its pure state. This explanation results from 

the products of the two liquids, the phosphuret that falls 

down, and the ether that remains in the liquid, the fragrant 

smell of which is perceptible the moment after the operation 
is effected. 

§ 3. A very singular phenomena exhibited in this experi- Singular agita- 

ment is the agitation, which the metallic particles display. oe vai 
If, for instance, a few drops of phosphuretted alcohol be 

dropped into a solution of gold contained in a shallowish 
vessel, immediately we perceive currents take place through. 

out the whole_ of the liquid, and particles of the revived 

metal attracted in all directions. Sometimes they dart with 
impetuosity toward the sides of the vessel ; sometimes a cen- 

trifugal force appears to whirl them round a common centre ; 

and these commotions are always carried on with such 

velocity, that the eye can scarcely follow them. ‘This ex- Prismatic 

hibition is frequently rendered more pleasing by the fine °°!“ 
prismatic colours displayed on the brilliant particles in 

motion. No doubt this decomposition of the light must be 

ascribed to a very thin stratum of some heterogeneous sub- 

stance adhering to the metal, as in those coloured rings 

which Newton obscrved between convex lenses. I satisfied The agitation 
myself by a very simple experiment, that these movements ses ahi ga 
were owing to the evaporation of the alcohol; for they 

ceased as often as I placed the vessel before a window, 

where the temperature was that day at O [32°F.]; and the 

moment I took it thence, and brought it near a gentle fire, 
the commotions began anew with great rapidity. 

“Vou. XXV.—Surriement. 2B  §4. The : 
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this compound, 

Properties of 
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ON METALLIC PUCSPHURETS. 

§ 4. The precipitates produced by phosphuretted alcchol 

in solutions of tin, lead, bismuth, antimony, and platina, 

do not differ from those obtained by means of alkalis, and 

in some even by alcohol; except that the former are mixed 

with a little phosphorus, the separation of which hastens 

that of the oxide. The phespherus is simply mixed with 

them however, for the colour of the precipitate is not alter- — 

ed by it; but we shall sce presently, that this is greatly 

changed, as soon as a chemical combination of it with the 
oxide takes place. 

To effect this I boiled two parts of phosphorus with one 

of caustic potash in about six parts of rectified alcohol, the 

whole being contained in a small glass phial*. ‘The greater 

part of the phesphorus was not attacked, and could be used 

in the subsequent experiments. After coeling, the liquid 

let fall an oxide of phosphorus of a very fine red colour, 

and the supernatant fluid became perfectly clear. It was 

this that was employed in the following experiments, 

A portion of this phesphuret of potash in alcohol, being 
poured into a solution of crystals of nitrate of lead in 

water, precipitated a substance of a fine orange colour. 

Commotions took place throughout the whole of the liquid, 

and in a few moments black, shining, crystalline grains sé- 

parated; which on examination comported themselves as 

metallic lead retaining a little phospherus. ‘The same solv. 

tion of nitrate of lead, one portion of which I treated with 

spirit of wine impregnated with phosphorus simply, and 

another with caustic alkali, yielded in each case a white pre- 

cipitate; while alcohol impregnated with phosphuret of 

potash immediately produced with it a very bright orange. 
% then attempted to give this fine colour to the white oxide 
thrown down by the alkali, by adding to it when separated 

phosphuretted spirit of wine, but in vain: which proves, 

that the orange-coloured substance is formed only at the 
moment when the phosphorus and oxide meet in a state of 

extreme tenuity favourable to their intimate union. 

§ 5. This orange precipitate easily loses its colour, somes 

* An examination of the gas evolved in this process willbe found _ 
- toward the end of this paper, at § 11. 

times 



ON MeTALLIC pHospHURETS. 371 
times growing darker, at others becoming singularly white. 
To avoid the latter accident, which is owing to the volati- 
lization and combustion of the phosphorus, it shonld be 
washed and dried cold. It then retains its brown red tint, 
and has the following properties. 1. Rubbed between the 
fingers it yields a smell of garlic. 9. Thrown on a hotiron, 
it emits the same smell, accompanied with a very beautiful 
phosphorescence, and leaving a residuum of phosphate of 
lead, fusible before the biowpipe, mixed with some white 
oxide. 3. Acids expel from it no aeriform bubbles, but de- 
velope a nauseating and unequivocal smell of phosphuretted 
hidrogen. 4. Nitric acid dissolves the greater part of it, 
but without the least extrication of nitrous gas; and the re. 
siduum is nothing but phosphorus. 
From all these properties I conclude, that this substance Its nature. 

is composed of oxide of lead, phosphorus, and a little hi- 
drogen; or that it is a hidroguretted phosphuret of oxide 
of lead *, 

§ 6. Water, alkalis, and spirit of wine in which phos. Nitromuriate of 
phorus has been digested precipitate the nitromuriate of hee aie 
antimony white; but alcohol impregnated with phosphuret 
of potash occasions in it a fine brown precipitate, which, 
being washed and dried without heat, remains unaltered, 
and has a considerable resemblance to kermes mineral. The 
mode in which this powder is formed; its phosphorescence 
by the action of caloric; its quiet and partial solution in 
muriatic acid, which produces with it the alliaceous smell : 

' and the residuum of phosphorus; joined with the property 
of not decomposing nitric acid; evidently prove, that it is 
hidroguretted phosphuret of oxide of antimony. 
§ 7. Though alcohol impregnated with phosphuret of The compound 

potash precipitates all metallic solutions, it does not always OS Be al 
form phosphurets of their oxides. In some cases the preCcie does not always 
pitates are oxides simply mingled with phosphorus, as occurs i dow een 
in the solutions of tin, zinc, cobalt, and manganese ; in oxides. 
others they are phosphurets containing the metal in a pure 

* If this phosphuret have been some time exposed to the air, its 
oxide absorbs carbonic acid, and the nitric acid then extricates a 
@as, which the operator might at first be tempted to take for nitrous 
gas, but it has neither its smell nor its rutilant appearance, 
. 2B2 state, 



372 ON METALLIC PHOSPHURETS. 

state, and consequently decompose nitric acid; as thost 
formed in solutions of silver, mercury, copper, and bis- 

muth. I believe however, that heside the two phesphurets 

of oxides I have mentioned, ethers might be produced by 

repeating our trials, and varying the propertions of phos- 

phorus and alkali, for these are of the greatest importance 

The propor- jin preparing the two species I have mentioned. If, for in- 
tions of the ee ae 
precipitant im- #tance, the precipitant contain too much phospherus, or 
portant, teo much alkali, the precipitate will be white, both from 

the nitrate of lead, and from the nitromuriate of antimony ; 

and we cannot obtain the orange precipitate in the first case, 

or the brown in the other, but by adding to the alcohol 

whichever of the two substances is deficient. 

Sulphuret of The action of sulphuret of potash exhibits a striking 

aa crit analogy with this. This sulphuret precipitates the nitrate 
action. of lead red; but, if it contain too much alkali, the preci- 

pitate is white; andif the sulphuret be sufficiently hidrogu- 

retted, itis black. In the latter case however the precipi- 
tatemay be made red by adding an excess of acid to the metal- 

lic solution, fer this extricates the hidroguretted sulphuret. 

Fulminating § 8. Mercury dissolved in nitric acid furnishes with the 
Cont alcaline phosphuretted alcohol*a precipitate, that fulmi- 

nates loudly when struck. As we do not always sneceed in 

obtaining it equally fulminating in this way, it appears te 
me a more certain method, to prepare it by. mixing phos- _ 

| phuret of mercury, obtained by means of phosphuretted — 
alcohol (see § 2), with small dry crystals of nitrate of 

mercury. 
_ Alkeline solu-  § 9. Thongh lead dissolved in acids is not separated in 

pina the metallic state by alcohel impregnated with phosphorus +, 
metallic. it is when its oxide is held in solution by alkalis. We have 

: only to let fall a few drops of this precipitate into an alka- 
line plumbate, when the metal and the phosphorus willim- — 

mediately unite, and separate in the form of small, black, | 

brilliant, granular crystals. ‘Che presence of the alkali in — 

* That must be employed, which gives an orange or red preci- 
pitate with solutions of lead; and it is essential, that the precipitate — 
be washed only with cold water. 
+ ‘This alcohol must not be confounded with that which contains, — 

beside phosphorus, alkali likéwise. , 
3 this 
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this case occasions the formation of a phosphite, and by this 

the attraction of the phosphorus for the oxigen is increased. 

These observations suggest, that metals may be classed by Classification 

their mode of comporting themselves. with phosphuretted’™ oe. 

alcohol ; and perhaps this system of division would be Jess 

“equivocal than any other. 

§ 10. If we write ona piece of paper with solutions of Sympathetic 

gold, silver, mercury, and copper, and put the paper into Pr ee 

a phial containing a bit of phosphorus, every letter will 

appear in a few minutes with the lustre of the original 

metal; and its brightness may be afterward increased by 

rubbing it with a ‘polished substance, as glass, &c. It is 

sufficient even to leave the phosphorus a few minutes in the 

phial, after which it may be taken out; for the vapour 

emanative from it, though invisible, retains the revivifying 

power, and gives the writing the metallic lustre,. 

Alcohol impregnated with phosphorus affords an excellent Modeof freeing 
means of depriving water of the oxigen gas it commonly bb ep 

contains. For this purpose we have only to let fall a few 

drops into the water, and expose it to the light of the sun; 

the phosphorus will be oxided, without passing to the state 

of an acid, and the water may then be filtered, to render it 

clear. 

“ 

Decomposition of Alcohol at no very high Temperature. 

“$11. When phosphorus and caustic fixed alkali are di. Decomposition 
. 2 2 : : 5 ake : hiririabicn ig of alcohol at a 

gested or boiled in rectified spirit of wine, this liquid is de- ow tempera “/ 

composed, and gives rise to the formation of water and of ture. 

phosphocarburetted hidrogen gas, which may be collected 

in the hydropneumatic apparatus, and in which [have found 
the following properties. | 

a. This gas is invisible, and diffuses an alliaceous smell Properties of 
resembling that of phosphuretted hidrogen gas; with which eer ae 

however it cannot be confounded, as it does not take fire — 

spontaneously, either in the open air, or when mixed with 

oxigen gas. I endeavoured to increase the proportion of 

phosphorus in it, by diminishing that of the alcohol and 

alkali; and then placed the: gas in a heat of 70° R. 
[189:5° F.], yet it did not inflame on contact with the 

atmosphere. 

d & When 
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&. When kindled by the flame of a candle, its burning is 
attended with vapours of phosphorus, part of which is pre- 

cipitated, in a concrete form on the sides of the vessel con- 

taining it. 

c. It inflames with detonation, when mingled with oxigen 
gas. ; 

d. Nitrous gas occasions no alteration in it: but if oxigen 

gas be added to a mixture of these two, a bright light appears, 

which is followed by a violent and very dangerous detona- 

tion. In the experiment I made ona fourth part of a cubic 

inch_of; the inflammable gas, enclosed in a glass tube which 

{ had purposely selected for its thickness, the tube was 

broken to pieces, and the fragments flew up to the cieling 

of the room, where they made deep marks. | 

e. If three measures of oximuriatic acid gas be introduced 
in separate portions to one measure of this inflammable gas 

in a tube over water, it will take fire at the introduction of 

each portion, and burn with a very fine green light. ‘The 

mixture expands at the commencement, and afterward di- 
minishes prodigiously. All this goes on quietly, and there 

is no danger in the experiment, if we take care to use a 

pretty Jong tube. . 

f. Itis injurious to the germination of plants, as appears 

from the following experiment. Having placed three parcels 

of the seeds of water cresses (sitsymbrium), moistened with 
water, under three jars, one of which contained oxigen 

gas, one atmospheric air, and the third this inflammable 

gas, E left them thus four andtwenty hours. I then found, 
that the seeds in the first jar had begun to germinate, for 

they were soft and viscous; those in the second jar were 
less so; and those in the third not at all. The seeds were 
sown separately at the same time in good mould, and the 
celerity of their vegetation was in the same order. The 

seeds that had been in oxigen gas came up in three days; 

those that had been in atmospheric air, in four; and those 
that had been in the inflammable gas, not till the end of the 

sixth. 

g. To find the nature of this gas, I introdyced fifty 
measures of it, and a hundred of oxigen gas, into Volta’s 

eudiometer previously filled with limewater. After the in- 
flammation 
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flammation of this mixture by she electric spark, the ab. 

sorption was found to beat first eighty; no phosphorus was 

deposited; and on washing the residuum six measures more 

were absorbed. The sixty four remaining were nearly pure 

oxigen, for they were almost wholly absorbed by being fired 

repeatedly with proportional additions of hidrogen gas. 

The precipitate produced in' the lime-water, being treated 

immediately with nitric acid, dissolved in it with efferves- 

cence: but it did not consist entirely of carbonate of lime; 
for caustic ammonia, poured into the nitric solution, sepa. 

rated a great part of it, namcly the phosphate of lime. 

Hence we may conclude, that fifty measures of this gas re- 

quire thirty six of oxigen gas to burn it completely ; and 

that the products of this combustion are water, phosphoric ' 

acid, and carbonic acid: consequently it is phosphocarbu- Its nature. 

retted hidrogen gas *. 

§ 12. The liquid remaining in the matrass, in which al- pai a of 

cohol has been boiled with phosphorus and caustic fixed al. eted aleuhak 

kali, contains no phosphate, as we may satisfy ourselves 

by adding lime-water to it: but if the boiling have been 

long continued, phosphuretted bidrogen gas comes over to~ 

ward the end, the bubbles of which take fire spontaneously 

on coming into contact with the air; and then the remain. 

ing liquid contains more water than alcohol, and a little 

phosphate. Hence it appears, that the presence of caustic 

alkali, more soluble in water than in spirit of wine, and 

the tendency of phosphorus to unite with hidrogen and car- 

bon, give rise to the phosphocarburetted hidrogen gas, and 

the conversion of the alcohol into water, by subtracting 

the whole of its carbon, and the greater part of its hidro- 

gen. Itis remarkable, that ihe phosphorus, which remains State of the 

after long boiling in the alkaline lixivium, remains in a fluid eT 
state at a temperature of 10° [54-5° F.] or less; but on 
throwing it into water, or into a vessel of any kind, it be- 

* Trommsdorff having strongly heated phosphoric acid with A Rae c. 
charcoal, obtained a gas, which he found to be a triple compound Eicon eee 
of hidrogen, phosphorus, and carbon. (See Van Mons’s Chemi- 
cal Journal, vol. II, p. 213 and 225.) There is every reason to 

presume, that his gas was the same as that [have examined, though 
the methods employed to obtain the two were totally different. 

comes 
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comes Solid, and assumes the colour and transparency of 

the finest amber *. te 
§ 13. I cannot conclude this paper without mentioning 

some experiments I undertook, during my residence at Rome, 

on a species of glow-worm, the Jampyris italica Lin., pro- 

digious numbers of which are found in the summer in all 

parts of Italy. 

The light of this insect continues sonre time, when it is 
on the light of kept under water. It does not appear to be diminished far 

the Italian 
glow-worm. 

Fulminating 
lead, 

the first quarter of an hour, and is some hours before it 

ceases entirely. If oil be used instead of water, it is ex- 

tinguished more speedily, the light ceasing in fifteen or 

twenty minutes. It is extinguished equally in hidrogen gas, 

carbonic acid gas, and in nitrous gas extricated in the hy- 

dropneumatic apparatus. If the insect be withdrawn from 

these gasses soon after its light is extinguished, its phospho. 
rescence revives by the mere contact of the air; but when it 

will not revive even in oxigen gas, there is a mode of re. 

producing it with peculiar lustre. This consists in placing 

the insect, whether living or dead, in the rutilant fumes that 

arise from the mouth of a phial filled with nitrous acid. As 

soon as these vapours touch the abdomen of the insect, this 

becomes luminous, and diffuses a greenish phosphorescence, 
which speedily increases, till it becomes of a dazzling bright- 

ness; and afterward diminishes in proportion as it increased, 

till it entirely ceases. This beautiful. phenomenon conti- 

nues about a minute only ; and though I have tried various 

means, I could never revive the phosphorescence after its ex- 

tinction in nitrous vapour. If oxigen gas, or even atmo- 

spheric air, be passed up into a phial containing the insect 

and nitrous gas, the light will soon reappear with more vi- 

vidness than in its natural state. 

+ LP Ea 

P.S. After this paper was sent to the editors of the An- 

nales de Chimie, I found a new property in the phosphuret 

of oxide of lead, which [had not observed before. Having 

* IT have noticed this phenomenon with soda in particular, and 

I had added gradually a larger proportion of this alkali than that I | 
have mentioned of potash, § 4. 

slightly 
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slightly boiled five parts of phosphorus with one of pure 
soda in rectified alcohol, I poured this liquid still hot into a 

solution of crystals of nitrate of lead in water. The pre. 

cipitate [ removed from one piece of filtering paper to an. 

other, so as to deprive it quickly of its moisture, without 

allowing the oxigen of’ the air to act on it*. In this state 

it was of a dark colour, and possessed all the properties 

mentioned in § 5; but it had likewise that of detonating 

briskly, when the smallest quantity folded in paper was 

struck with a hammer. When the paper was opened after 

the experiment, I found it coated with lead completely re. 
vived. I also found, that touching it with adrop of sul- 

phuric acid was sufficient to set it on fire. 

xX. 

Report made to the Physical and Mathematical Class of 
the French Institute on a Burning Mirror presented to 
the Class by Mr. Peyrarp +. 

Mr. PEYRARD, who has just published an elegant Burning glass 
translation of the Works of Archimedes, was naturally led iin ore 

to reflect on the means, which that great geometrician is said 

to have employed, to burn the fleet of Marcellus before Sy.~ 

racuse. Both the ancients, and the authors of the middle 
age relate, that he used a burning mirror; but none of 

them enter into the particulars sufficiently, to gives us an 

accurate idea of his process. Anthemius, who built the 
ehurch of Saint Sophia at Constantinople in the sixteenth 

century, and appears to have been a very intelligent archi- 

tect, invented an assemblage of plane mirrors, to produce 

the same effect as that of Archimedes. Since that time 

Kircher, who perhaps was unacquainted with the works of 
Archimedes, thought of something similar. Lastly Count 

de Buffon constructed a burning mirror, composed of a 

hundred and sixty eight plane glasses; and the experiments, 

* The temperature that day was 15° R. (66° F.). 
+ Sonnini’s Bibliothéque Physico-économique, Noy. 1807, p. 

349. : 
in 
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in which he employed it, are well known. These three 
processes, which come to the same thing, are attended with 

serious inconveniences. 

Necessary cone For a mirror to reflect to one and the same point the 

op) as rays of the sun, considered as parallel to each other, the 

reflecting surfacemust make part of that of 2 paraboloid of 

revolution, the axis of which is parallel to the rays of light, 

and its focus their point of union, If this mirror were 

composed of a great number of plane mirrors of moderate 

size, the plane of each must be parallel to a tangent of the 
paraboloid at the point where it is cut by the corresponding 

radius vector. Now im consequence of the motion of the 

sun the position of the axis of the paraboloid changes. with 

Impracticable Some rapidity. If the form of the mirror therefore be un- 

with glasses changeable, the whole must turn round the focus with the 
fixed in asingle 5 : - : 
Fema. ° “sun, which appears to be impracticable: and if the parts 

that compose it be movable independent of each other, 

each of these parts must turn so as to be constantly per. 

pendicular to the right line, that bisects the angle formed by 

the solar ray and the corresponding radius vector. 

With several It appears difficult to give the component mirrors the 

glasses mova- "movement in question by means of a machine, less perhaps 
ble separately a : 
difficult. because the change in the sun’s declination would render 

this machine complex, than because the expansion of the 

metallic rods, used for imparting the motion, would change 

ina perceptible and unforeseen manner the direction of the 

component mirrors; and because the action of the machi- 

nery would impart to each mirror a vibratory motion, that 
would keep the image in perpetual agitation. . 

Each glass ma- There remains no other reasonable way therefore of com- 
Pies Bs posing a burning mirror of several plane mirrors, but by 

entrusting each of the latter to an individual, charged with 

keeping it in the proper position for reflecting the image of 

the sun to a determinate point, varying the position agree- 

Inconvenience ably to the motion of the sun. But Mr. Peyrard justly 

esi observes, that this method is attended with an inconveni- 

ence, which must prevent its success. It is easy indeed for 
a single person, attentive and conveniently placed, to direct 

to a point the image. of the sun reflected from a mirror’ of 

moderate size, and to keep it there, notwithstanding the 

motion 

~ 
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motion of the luminary. The difficulty would not be very 
great for three or four persons to do this at the same time., 

But if fifty, a hundred, or two hundred persons were em- 

ployed to form. a burning focus in this manner, as none of 

them could distinguish the image, he sent from that sent by 

another, if one of the images alone should deviate from the 

focus, each of the cooperators would try whether it were 

his, and hence would arise an agitation and disorder, that 

would prevent the focus from being formed. This incon. 

venience Mr. Peyrard purposes to remove in a very ingeni- 

ous way, by furnishing each of his mirrors with an appa- 

ratus not very complex, which we shall preceed to de- 

scribe. 

_ A small telescope supported on a stand, and furnished Contrivance for 

with two wires crossing each other in the focus of the peat es ane 
glasses, may easily be directed to the point, to which the 

image is tobe conveyed. In this direction it is fixed by two 
screws. This telescope, without changing its direction, is 

movable on its axis between two collars, and can be kept 

in any position round ihis axis by another screw. On this 

telescope is fixed the mirror, which it cavrics with it when it 

turns round its axis; and which, independent of. this mo- 

tion, is capable of turning round another axis, perpendi- 

cular to that of thetelescope. The telescopeis to be turned 

on its axis, till the axis of the mirror is perpendicular to the 

plane formed by the incident and reflected rays, and in this 

position it is to be fixed by ascrew. Lastly the mirror is 

to be turned on its axis, till the reflected rays are parallel to 

the axis of the telescope; and then the image of the sun 

must strike the object at which the telescope points. - 

The two movements here mentioned are executed one af First move- 

ter the other, and are capable of considerable precision. ™°" 
With respect to the first, when the axis of the mirror is per- 
pendicular to the plane of the incident and reflected rays,- 

the edge of the frame, which is perpendicular to the axis of 

the mirror, throws its shadow in a plane parallel to the in- 

cident and reflected rays, and consequently parallel to the 

axis of the telescope. This shadow therefore, or the boun- 

dary of the light reflected from the mirror, will cut an index 

projecting from the telescope in a right line at the same dis. 

tance 
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tauce from the axis of the telescope as the edge of the, 
frame is. 

Accordingly this right line being traced on the face of the 
index, for executing the first motion it is sufficient to turn 

the telescope on its axis, till the shadow of the frame co- 

incides with the right line on the index; whick may be done 
with considerable precision. 

Second move. oF the secondmovement, it is clear, that, when the mire 

ment. ror is so placed as to have its reflected rays parallel to the 

axis of the telescope, if im the axis of the mirror, and close 

to the edges of the frame, a little line of the silvering be re. 
moved, the want of silvering will produce a shadow, that 

will fall on the middle of the right line of the index. This 

middle point being previously marked on the index, to ex. 

ecute the second movement it suffices to turn the mirror? on 

its own axis, till the shadow of the unsilvered stroke: falls 
on this point; which may be done with the same precision 
as the former movement. 

fete Thus we see, that every person employed, however great 

acts‘indepent- the number, may direct the image he produces to the point 

sat of the assigned for the focus, without troubling himself about 
what is done by the others, and without being disturbed by 

their operations. It may be observed too, that the motion 

of the sun in its diurnal axis is not so rapid, but that one 

person might attend to ten mirrors near each other, and 
keep them in the right position, which would greatly dimi- 

nish the trouble and expense of the process. 

Weare of opinion therefore, that Mr. Peyrard has car- 

ried the construction of burning mirrors composed of se. 

veral plane mirrors to a degree of perfection, that it had not 

before acquired, and appears to us to merit the approbation 

of the class. 

Done at the Palace of the Arts, 3rd of August, 1807. 
CHARLES, 

ROCHON, 

MONGE, Reporters. 

The class approves this report, and adopts its conclusions, 

DELAMBRE, Pei eee Secretary. 
Paris, 4th of August, BOT 
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Kk 

Analysis of the Bronxite. By Mr. Kuarrotn*. 

A VERY remarkable fossil, found in large masses in the Bronzite. 
strata of serpentine near Kranbat in Upper Stiria, has been 

known within these few years by the name of bronzite. 

The following are its characters, as given by Mr. G. R. 
Karsten. , 

Its colour is a light tombac brown. its characters. 
It is in masses, disseminated in large pieces. 

It has a metallic semibrilliancy. 
Its fracture is lamellar, very distinct from simple splitting. 

The pieces separated are large grained. 

In thin plates, it is translucid: in the mass, opaque. 

Where scraped it appears white. 

It is semihard, and very brittle. 

Its specific gravity is not great. That of the specimen 
analysed was 3:2. 

A. Exposed to a red heat for half an hour its colour Analysed. 

was rendered a little lighter, and it lost half a part per 
cent. 

B. a. 100 grains of bronzite were thickened with a lix- 

iviem containing 200 grains of potash, and then kept at a 

red heat for half an hour. The mass, which had not en- 

tered into fusion, was triturated in a mortar, then softened 

with hot water, supersaturated with muriatic acid, and com- 

pletely dissolved. Being evaporated to dryness, and then 

treated with water acidulated with muriatic acid, the silex Silex. 

remained, which, after calcination, weighed 60 grains. 

6. The muriatic solution was neutralized cold with car- 

bonate of soda. The precipitate, treated with a boiling 
lixivium of potash imparted nothing to it. Well washed 

and heated red hot, 10-5 grs. of oxide of iron remained. Oxide of iron. 

c. The colourless liquid, thus divested of iron, was 

made to boil, after which a sufficient quantity of carbonate 

of soda was added to decompose it entircly. The preci- 

* Annales de Chim. vol. LXV, P. 107. Translated from Geh- 
Jen’s Journal. 

_ pitate 
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pitate obtained, after being strongly heated, consisted of 

Magnesia. 27:5 grains of pure magnesia. 
C. Sixty grains of bronzite were heated red hot with 

300 grains of nitrate of barytes, till the nitrate was com. 

pletely decomposed. The mass, being triturated, diluted 

with water, and supersaturated with sulphuric acid, was 

boiled for some time, and then filtered. The free sulphuric 

acid having been saturated in great part with ammonia, ace- 

tate of barytes was added. ‘The supernatant liquid was 

poured off, and evaporated to dryness. The residuum was 

heated red hot, then elutriated with hot water, and the li- 

quid filtered off. This liquid contained a trace of potash, 

for reddened litmus paper acquired a blue tinge from it after 

some time; but one drop of nitric acid was more than suf. 

ficient to destroy this alkalinity, and give the liquid an acid 
character. 

Component Bronzite therefore is composed of 

aii Silex She te 
Magnesia - 5 hip, 

Oxide of iron - 10°5 

Watery +t) aye 0°5 

98°5 

Occurs dissemi- The bronzite here described is the only instance known 
nated in ser- of its being found in compact masses; though it is fre- 

sik ip quently found in little separate pieces in serpentine; for in- 

stance, near Teinach, in the Pacher-Alp, in Lower Stiria, 
at Mount Hradicko in Moravia, at Zellerwalde near Sie- 

‘benlehn, near Guanabacoa in Cuba, &c. 

It is not yet decided whether the schillerstein (schiller- 

spath, schillerblende) in the serpentine of Baste, near Hartz- 

bourg, in the Hartz, may also be classed with it. As the 

analyses of this mineral yield alumine to the amount of 0°23 

according to Heyer, and of 0°18 according to Gmelin, it 
should be classed with the schillernden hornblende, as has 

already been done by Mr. Karsten, if this large proportion 
of alumine be confirmed. i 

Hany’s dial- Mr. Haiiy has made a separate species under the name of , 

iepe diallage, in which he has classed the smaragdite as green la- 
mello-fibrous diallage, and the bronzite he gives as a variety 

of 
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of this by the name of bronzed metalloid Jamello-fibreus 

diallage. On the contrary he separates from it the 

Labrador hornblende, of which he makes a distinct species 
under the name of metalloid, reddish brown, laminar hy- 

persténe. 

In my opinion our bronzite cannot be ee with the diferent from 
emerald, or the diallage, as it is of a different nature; for, eee 

decortine to the analysis of Mr. Vauquelin, the diallage 

not only contains a little magnesia and alumine, but a 

preponderant propertion of lime, to say nothing of 

the chrome. it is distinguished too by melting alone 
into a scoria before the blowpipe, while the bronzite is in. 

fusible. 

XII. 

Extract from a Letter of Mr. Gruten, on the Analysis of 
the Kannelstein and Greenland Garnet, on some Metallic 
Succinates, Sc.* 

I N my way through Berlin Mr. Klaproth gave me the ana. Analysis of 
lyses of the kannelstein, Greenland garnet (almandine), °°" aah 

and haarkies (capillary pyrites, Brochant, II, 127). The 
first, you know, has been classed in the zirconian genus; 
and Mr. Lampadius, of Freyberg, imagined he found in it 

zircon and potash. , Mr. Gruner, of Hanover, and Mr. 
Trommsdorf, of Erfurt, who have.analysed the Greenland 
garnet, assert, that they found zircon in thisalso. Neither 

of these fossils however afforded Mr. Klaproth any of this 
earth, the following being the results of his analyses. 

The kannelstein yielded -  silex - a 38°80. Kannelstein. 

lime = - 31°25 

alumine - * 21:20 

oxide of iron 6:50 

07°75 

* Annales de Chimie, vol. LXV, p. 185. 
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Greenland gar- 
net. 

Capillary py- . 
rites native 
nickel. 
Succinic acid 
Separates iron 
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Benzoic acid 
supposed to do 
the same. 

Oxalic acid 
preferable. 

Titanium pre- 
cipitated by 
tannin, not by 
gallic acid. 

ANALYSIS OF SOME FOSSILS. 

The Greenland garnet silex = = 49 
alumine - - 15°50 

magnesia - 3°50 _ 

lime - “ 1:75 

oxide of iron - 29°50 

oxide of manganese 0-50 

r 98°75 

The capillary pyrites is not 4 sulphuret of iron, but na- 

tive nickel, with a little cobalt and arsenic. 
Several years ago, you know, in my examination of am- 

ber, and its acid, which I have not yet published, I found, 

that the succinate of iron was insoluble in water; that of 

manganese, on the contrary, very soluble; and that on this 

I founded an easy method of separating these two metals, 

which has since been much employed by Klaproth, Vau- 

quelin, and others. The basis of this process being the dif. 

ferent, or I may say, inverse solubility of two saline com- 

binations, it was obvious, that other acids might produce 4 

similar result. Accordingly Mr. Berzelius mentioned the 

benzoic:acid, which however I cannot think very suitable, 

as Mr. Trommsdorff asserts, that the benzoate of iron is 

very soluble. Mr. John has lately employed with the same 
view the oxalic acid, and acidulous oxalate of potash ; and 

Mr. Simon, an eminent chemist of Berlin, confirms their 
utility in a paper he has just written on the analysis of some 

fossils, the colophonite, scapolite, &c.; and he observes 

they are preferable to the succinic acid, because the oxalate 

of iron is less bulky than the succinate. 
The same chemist has examined the phenomena exhibited 

. by the gallic acid and tannin with titanium. This metal is 

not precipitated from its solutions except by tannin, or sub- 

stances containing it. 



Pere Ek: 

A. 

A. B. onthe process for procuring the 

metal of potassium by means of iron, 

a1 © 

Acetic acid, 155 

Acid, benzoic, method of preparing, 79 

=—— lative muriatic, 315 

—— oxalic, separates iron from man- 

ganese, 384 

oxalic, in rhubarb, 235) 

—— prussic, 344 

——— prussous, 344, 351 

Acids produced from ginger, 177 

Acid, succinic, separates iron from man- 

ganese, 334 

‘Acton, Mr. on respiration, $8, 229 

Aérial navigation, 81, 161 

Albinus’s, discovery of phosphorus in 

seeds, 279 

Alcohol, ‘decomposition of, at a low 

tempe:ature, 373 

- Allen, Mr. his experiments on the trans- 
mission of air into the blood, 91, 294, 

331 pyeas 

Alum works of Yorkshire, 241 
——— analysis of, 255 

A. M. his description of an iris seen in 

the dew, anda lunariris, 159 

Ammonia, analysis of, 136, 152 

Analysis of platina, 20—Of palladium, 

21—Of columbium and tantalum, 25 

—Of meteoric stones, 54, 59-—Of 

uranium, 70—-Of copper oxides, 72 

—Of the metecric stone of Weston, 

in Connecticut, 74—Of the compact 

red iron ore in cubic crystals, from 

Toéschnitz, in Thuringia, 97—Of 

ammonia, 156, 152—Of acetic acid, 

155—Of the fluid contained in the 

intervertebral cavity of the squalus 

maximus, 2!\4—Of expectorated mat- 

Vou. XXV. 

ter, 216, 260-—Of the aplome, 238 

—Of sulphate of alumine and super- 

sulphate of alumine and potash, 254 

—Of alum, 255—-Of the soft roe of © 

fishes, 273—-Of bronzite, 381—Of 

kannelstein, &c. 383 

Anderson, Dr. A. 517 

Anderson, Dr. C. 73 

Aplome, analysis of, 238 

Apparatus for raising bodies from under 

water, 287 

Arajo, M. his experiments on ammonia, 

153 

Archimedes, his burning mirror, 377° 

Arseniate of lead, native, 360 

Aubert, Mr. 109 

B. 

Barlow, Mr. P. on the method of trans- 

forming a number from one scale of 

notation to another, and its applicae 

. tion to the rule of duodecimals, 181 

Bartholdi, M. his analysis of meteoric 
stones, 60 

Bate, Mr. on the camera lucida, 173 

Baugh, Mr. his map of Shropshire, 315 

Ben Ledi, Mineralogy of, 239 

Bernhardi, Professor, 44 

Berthollet, C. L. on the experiments of 

Messrs. Chenevix and Descotils, on 

platina,, 65 

Berthollet, Jun. M. his analysis of ame 
menia, 153 

Berzelius, 384 

Bianconi, his experiments on sound, 34 

Bichat’s experiments on the passage of 

air into the blood, 89, 229 
Biot, M. on the propagation of sound 

through solid bodies, 76 

—-—— his experiments on ammonia, 

153 

2C Bird’s 



UN DEX. 
Bird’s method of dividing instruments, 

5, 110 
Bird, Mr. his discovery of a new variety 

of alum rock, 245 

B. L. on the existence of oxalic acid in 

the leaves and stalks of the rheum 

palmatum, or true rhubarb, 235 

Blair, Dr. R. 135 

Blanchard, Rev. J. his table of the rain 

that fell at various places in the year, 

1609, 309 

Bolton, Capt. Wm. letter from, on his 

improved jury masts, and ona con- 

trivance for better securing the 

shrouds.of ships, 357 

_ Bonvoisin, Dr. on the influence of light 

mei ‘on various matters, 38 

Bostock, Dr. his remarks on_ meteor 

ology, with a specimen of a new me- 

teorological table, 196—See. also, 

259 

Boutourline on the cold of the winter of 

1808-9, 76 

Brewerton, T. Le Gay, Esq. on the 

acid produced by treating ginger root 

with nitric acid, 177 

Brongniart, M. on the geographical mi- 
~ neralogy of the environs of Paris, 3138 

Bronzite, analysis of, 381 

Broussonet on the ‘cause of motion in 

the dionza muscipula, or Venus’ fly- 
trap, 92 j 

Brown, Mr. R. on the subdiviston of the 
apocinez of Jussieu, 72 

Bucholz, M.on the chemical action of 

simple galvanico-electric chains form- 

ed of metallic solutions, water, or 

acid, and a metal; and on the dis- 

oxidation of metallic oxides effected 

by these means, 39 

a =r) the compact red iron 

ore, in cubic crystals; from ‘Toes- 

chnitz, in Thuringia, 97 

—————-——. on the oxides of iron, and 

the manner in which they comport 

themselves with some acids, 353 

Buenger, MM. 50 

Buffon, 377 

Burning-glass of Rospini, 99 

— —— of Archimedes, imitated 

by Peyrard, 877 

of Buffon, 76. 

Buxton, Dr. his medical lectures, 79 

Cy 

C. on respiration, 231 

Caille, De la, on the _ Propagation of 
sound, 34 

Gecicalaen 173 

Camparetti on the motion of sensitive 

plants, 93 

Cassini, his experiments on the vibra- 
tions of sound, 34 

Castor oil, see Oil. 

Catalonia, volcanoes, of, 158 

Cayley, Sir G. on aerial navigation, 81, 

161 

“on the construction of 
theatres, 307 

Ecrite, fossil, 311 ’ 

Chains of iron reeommended in mining, 

in preference to ropes, 316 

Champeux, M. on the yellew ore of 

uranium, 71> 

Chenevix, M. on platina, 65 

Cheselden, 125 

Chladni, M. on the meteorolite of Ege 

genfield, 55 

Clarke, Dr. his meteorological table 

for 1809, 310 
Clement, M. 67, 147 

Cogan, Dr. his drag for sheeting 

bodies from the water, 287 

Cold of the winter of 1809, 76 

Columbium, identity of with tantalum, 

23 

Combustion, phenomena of, 189 

Condillac, on the nature of sounds, 36 

Congreve, Mr. his plantation of oaks, 

515 z 

Cook, Mr. B. on the construction of 

theatres, so as to render them secure 

against fire, 301 

Copper oxides, 72 

Correspondents, answers to, 159 
Contelle, M. on the parabolic lens of 

Rospini, 99 Ase? 
Coutinho, 



INDEX. 

Coutinho, Chev. De, 19 
Crystallization of the diamond, 67 

Cumberland, G. Esq. on tools to 

answer the purpose of files and other 

instruments, for various uses, made 

of stoneware, 257 fs 

Curwen, Mr. his plantation of forest 

trees, 315 

Cuvier, M. on the existence of sea 

shells in gypsum, 213 

D. 

Dalton, Mr. answer to his hypothesis of 

the density of the vapour of water, 78 

D’Arcet, M. 68 

Davy, H. Esq. his new analytical re- 
- searches on the. nature of certain 

bodies, being an appendix to the 

Bakerian lecture for 1808, 136 

Davy, Mr. J. 147 

Daubuisson, 73 

Degen, M. his apparatus for aerial na- 

vigation, 163 

Delambre, 182, 380 

Delametherie, M. his description of a 
large fossil cerite, 311 © 

Descotils, M. his experiments on 

platina, 65 

Descroizilles, M. on the pickle of violets, 

considered as a reagent; and on the 

advantages of salting vegetables from 

which distilled waters are intended to 

be made, 233 

Desormes, M. 67, 147 

Diamond, singular crystallization . of 

Mite, 67° °° 
Dionza muscipula, 92 
Dividing instruments, 1, 100 

Drappier, M. 77 
Drowning, apparatus for preventing, 

287 

E. 

Eckeberg, M. his discovery of tanta- 

lum, 23 

Edgeworth, Mr. on the construction of 

theatres, £07 

Electricity, 77 

Ellis, F. Esq. on the propagation of 

sound throvgh unelastic fluids, 188 

Ellis, Mr. on respiration, 88, 229 

Ermann, M. 60 

Evelyn, SirG. S. 109 

Euler's discovery of achromatic glasses, 

129, 131 
Expectorated matter, 216, 260 

F. 

File for letters, an improved one, 330 

Fishes found in the Frith of Forth, 72 

Fishes’ roe, analysis of, 273 

Flag Association for improving the Bri-" 

tish manufacture -or brotades, 315 

Fleming, Rev. Mr. on several rare 

vermes discovered by him in Shet- 

land, 73 

Forster, T. Esq. on meteorology, 259 

Fourcroy on the soft roe of fishes, 273 

Fulminating lead, 576 

— mercury, 372 

G. 

Galvanism, 39° 

Garnet, Greenland, analysis of, 384 

Gay-Lussac, M. on the decomposition 

of alkalis by iron, 

152 

Gehlen, M. his experiments on platina, 

65 

Gehlen’s analysis of kannelstein, &c. 

383 

Gems found in Scotland, 72 

Gibbs, Col. 75 

Gillet-Laumont, M. on the meteoric 

stone of Weston, North America, 75 

Gilpin, Mr. his improvement in pulleys 

for iron chains, 316 

Ginger, acids produced from, 177 

Glow-worm, experiments on the light 

of the, 376 

G, O, on some phenomena of com- 

_ bustion, 189 ° . 

Goniometer, reflecting, 192 

aC2 

51—On gasses, 

Gough, 



IN DEX. 

Gough, J. Esq. his inquiry, geometri- 

cal and arithmetical, into certain pro- 

perties of solids in general, and of 

the five regular bodies in particular, 

321 

Grange, M. de Ja, his theory of the vi- 

brations of sound, 30 

Greenland, meteorology of, 239 

Greenwich guadrant, 110 

Gregor, Rev. W.on a native arseniate 

of lead, 360 

Groombridge, S. Esq. 10 
Grotthuss, Th. de, his ‘experiments on 

the combination of phosphorus with 

metals and their oxides in the humid 

way; to which is added the exami- 

nation of a gas arising from a pecu- 

liar decomposition of alcohol, 568 

Gum ammoniac, the plant that pro- 

duces it, 79 

Guyton-Morveau, M. on a singular cry- 

Stallization of the diamond, 67 

Gypsum, sea shells found in, 313 

i: 

Hachette, M. 68 

Haldat, Dr. on the limits of single vi- 

sign, and the corresponding 

the retina, 123 

Haller on vision, 124 

Hamilton, Mr. G, J. on meteoric stones, 

72 \ 

Hassenfratz, M. on potassated iron, 51 

Hatchett, Mr. his discovery of colum- 

bium, 23 

Hauy, M. on the crystallization of the 

diamond, 63—-On pechblende, 69—= 

On the aplome, 238 

Hedwig, 97: 

Henry, Dr. on the analysis of ammo- 

nia, 143, 152, 

Henry, Dr. 

Pipes, 284 

Hindley’s method of iia tas instru- 

ments, 7 

Hoffman’s discovery of phosphorus in 
seeds, 279 

points in 

his juncture for metallic 

Home, E. Esq.on ‘the nature of the 

intervertebral substance in fish and 

quadrupeds, 208 p> 

Homograph, for communicating by 

means of signals, 325 

Horticultural Society in Scotland, 73 

Howard, Mr. on meteorology, 259 

Humboldt, M. Von, his description of 

a native muriatic acid, 313 

i 

Ibbetson, Mrs. on the motion of sensi- 

tive plants, 95 

Inks, sympathetic metallic, 273 - 

Instruments, astronomical, &c., im- 

proved method of dividing, 1, 100 — 

Intervertebral substance in fish and quas 

drupeds, 208 

Iris in the dew, 159 

lunar, 159 

Iron, how affected by potassium, 51 

Iron reconrmende’ instead of wood in 

the construction of theatres, 301 

Iron ore, in cubic crystals, analysis of, 

97 - 

lron oxides, 353 

Iron, separated from manganese by va- 

rious acids, 384 

Jacquin, M. 99 

Jameson, Professor, on the animals of 
the class vermes. on the shores of the 

Frith of Forth, 72 

—————— on the universality of 

rock and metalliferous formations, 

318 

J. F. on the nonabsorption of oxigen 

in respiration, 229 TE) 
Jurine on vision, 151 

Jury ast, improved, 357 

K. 

Kannelstein, analysis of, 883 

Klaproth’s analysis of aépolites, 54, 69 

Klaproth’s analysis of bronzite, 581, 

Klapre:h, 



IND 

Kiapreth, M. on the black ore of ura- 

nium, 71 

Knight, T. A. Esq. on the origin and 
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Letter file, on an improved principle, 

330 
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Margraff’s discovery of phosphorus in 

mustard seed, 279 

s* Mathematical Repository,” 74 

Mercury, fulminating, 372 

Metal of potassium, 191 
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Meteorology of Greenland, 239 
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Mineralogy of the Highlands of Scot- 

land, 317 
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Moser, M. his analysis of the meteor- 

olite of Eggenfield, 55 

Moss, use of, in stuthing beds, &c. 312 

Mosses, questions relative to, 96 — 
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Neill, Mr. on the fishes found in the 

Frith of Forth, 72 
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of iron, 324 

Nickel, purification of, 61 

Nonabsorption of oxigen in respiration, 

229 
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another, 181, 
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ments on, 353 

—- of iron, 353 

Oxigen mot absorbed in respiration, 229 

P. 

Palladium of South Ameiica, analysis 
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Parkinson’s ‘* Organic Remains,” $17 

Parmentier, M. on the species of mass . 
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312 

Paroletti, 
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Pearson, Dr. G. on expectorated mat- 
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317 
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influence of light on the propagation 

of sound, 37 
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Pictet, M. 109 
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Porrett, R. jun. on the prussic acid, 
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Pott, on the existence of phosphorus in 

"seeds, 279 
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Prieur, M. on the double refraction of 
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Proust, M. his method -of purifying 

nickel, 62——His analysis of the ox- 

ides of copper, 72 

Prussic acid, see Acid 

Prussous acid, see Acid 

Pyrites, capillary, 384 
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Quadrant at Greenwich, 110 

Queries on various subjects, 285 
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Rain in the year 1809, table of, S09 

Ramsden’s method of dividing instru» 
ments, 7 

Refraction, double, of crystals of blue 

vitriol, 208 

Rehmann, Dr. on the cold of 1809, 76° - 

Respiration, 88, 229, 294, 331 

* Rhubarb, oxalic acid in, 235 

Ritter on the décomposition of water, 40 

Robiquet, M. on the purification of 

nickel by means of sulphuretted hy- 

drogen, 61 

Rochon, Mr. 135 

Roe of fishes, analysis of, 273 

Romé de Isle, M. 68 

Roots of plants, origin and formation 

of, 118 

Rose, M. his experiments on platina, 
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——-—— on the solubility of castor 

oil, 79 ; 

Rospini’s large burning lens, 99 

Roy, General, 109 

Ss. 

Salting vegetables, uses of, 233. 

Saussure, T. de, ‘on the phosphorus 

that seeds afford by distillation; and 

on the decomposition of alkaline 

phosphates by charcoal, 279 

Scheele’s discovery of oxalate of lime 

in rhubarb, 235 : 

Scientific News, 72, 259, 315 

Scoresby, Mr. W, onthe meteorology 

of Greenland, 2&9 

on the natural his- 

tory of the whale, 318 

Scottish gems, 72 _ 

Sennebier on the dioneza muscipula, 92 

Sheldrake, Mr. on the use of the ca- 

mera. lucida, as a substitute for the 
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Shells found in gypsum, 313 
Shrouds for ships, improved, 357 
Signals, communication by, 325 

Simon, M, on electric repulsion, 77 
Smeaton, 
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.Smeaton, Mr. on. dividing instru- 

ments, 6 

Smith, Dr. 97 

Solids, properties of, 321 

Sound, propagation of, how far influ- 

enced by the operation of light, 28 

——— conveyed through solid bodies, 

76, 188 
Spratt, Lieut. J. his invention of a ho- 

mograph, or method of communica- 

tion by signals, on sea or land, 325 

Stone-ware tools and instruments, 257 

Succinic acid, see Acid. 

Suersen, M. on the mode of preparing 

benzoic acid, 79 

Sulphate of copper, 308 

Sympathetic inks, 373 

eis 

Tantalum, see Columbium. 

Telegraph, a new and easy invention as 

a substitute for one, 326 

Thackeray, Dr. W. his plantation of 

forest and fruit trees, 315 

Theatres, construction of, so as to 

render them secure against: accidents 

by fire, 2O1 

Thenard, M. on the effects of potas- 

sium oa iron, 51 

Thompson, Dr. 147 

Titanium precipitated by tannin, not by 
gallic acid, 384 

T. L. N. onthe study of mosses, 96 

Tools of stone-ware, 257 ; 

Trafalgar, battle of, anecdote relative 

to, 525 % 

Tralles, M. on the density of water, 78 

‘Trommsdorff, 375, 384 

Troughton, Mr. E. his account of a 

method of dividing astronomical and 

other instruments, by ocular inspec- 

» . tion, in which the usual tools for 

graduating are not employed; the 

whole operation being so contrived, 
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Troughton, Mr. J. his method of di- 

viding instruments, 6 
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Vauquelin, M. his analysis of a meteoric 

stone that fell at Stannern in Moravia, 

22d May, 1808, 54—On the pech- 

blende, an ore of uranium, 69—On 

the graphic granite, 77— [His analy ti- 

cal experiments on the’ soft- roe of 

fishes, 273 

“Vegetables preserved by salting, 233 

Venus’ fiy-trap, description of, 92 

Violet pickle, 233) 

Vision, single, limits of, 123 

Vogel, M. 235 

Voigt, M. 97 

Volcanic country in Catalonia, 158 

U~. 

Unin, Count, his description of the 

meteoric stone of Stannern, 54 

Uranium, observations on, 69 

Ww. 

Water, greatest density of, 78 

Water, mode of freeing from oxigen, 

373 

Weaving, improvement in, 315 

Werner's ‘* Geognosy,” 318 

Wernerian Natural History Society, 72, 

239, S17 

White, R. Esq. his improved file for 

receipts and letters, 330 

Willdenouw, M. on the plant that pro- 

duces gum ammonia, 79 

W inter, Mr. R. his mineralogical outline 

of the district containing the alumi- 
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with the entire process practised in 
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is added, an analysis of the sulphate 
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Withering, 
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